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(54) nPOH3BOflHblE nUPHflASMHOXMHOJlMHA 
(57) 

M3o6peTeHMe OTHOcmcq k coeflnHeHkiJiM, 
ctDapMaLieBTMHecKMM KOMno3ML|MflM M cnoco6aM 
nprnvieHeHnyi coeflUHeHUM 4)opMynbi (II) b 
neneHMM nnn npocf^nnaKTUKe HeKOTopbix 
3a6oneBaHMM nnn coctoahmm. B ctDopwyne (II) Z 
o6o3HaHaeT O; Konbqo A 
OpTOKOHfleHCHpOBaHHblM (jDeHun KaK 

HeaaMeu^eHHbiki, TaK m saMeu^eHHbiM y OAHoro 
MJiki HecKO/ibioix Konbi4eBbix BTOMOB ymepo/^a 
paflMKanoM R^, rfxe HeaaBMCMMO Bbi6paH us 
rpynnbi, BKJiK>MaK3ii^eM ranoreH, NO2; 
R ^ -(CH2)"L, TAe n=0, L o6o3HaMaeT M; M - 
ct:)eHMfi Mfiii era 6eH3npoH3BOAHoe m ^BJi^eTcn 
KaK HeaaMeu^eHHbiM, TaK m saMeu^eHHbiM 1 u\nv\ 2 
rpynnawiM, Bbi6paHHb!MM "m3 0(Ci-C4)anKMna, 
OH, ranoreHa, NO2, (Ci-C3)nepctDTopanKMna, 
TeTpa3onMna, (Ci-C4)a/iKMna, CO2R', CON'R", 
-SOmR', -OCF3, m = 0-2, MJiM M - nMpMAnn, 
aaMeu^eHMbiM 0-(Ci-C4)ajiKMnoM; R' m R" 
He3aB^c^Mo Bbi6paHbi m H, (C-)-C4)anKMna, v\ 
ero ct)apMaL;eBTMHecKii npMeMJieMbie conki v\ 



TayTOMepbi. B n3o6peTeHHM onucaHbi TaK>Ke 
coeflMHeHnq cjDopMyn XIX m XX KaK 
npoMe>KyTOHHbie coeflUHeHUfl A^ifl nonyneHUfl 
coeAMHeHMM cfDopMynbi II. SaMecTmenn y 
coeAMHeHMM XIX m XX MMerai yKa3aHHbie 
3HaHeHMn. CoeAUHGHMfl (II) none3Hbi npn 
jieweHUM m/mjim npoc|DMnaKTHKe HeBponornHecKMX 
3a6oneBaHMM, CB;i3aHHbix c B036y>KAaK)Li4MMM 
aMMHOKMcnoiaMH. 9 c. n 11 a.n. cp-xibi, 8 Ta6ji. 
z o 
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(54) DERIVATIVES OF PYRIDAZINOQUINOLINE 

(57) Abstract: 

FIELD: organic chemistry, pharmacy. 
SUBSTANCE: invention relates to compounds of 
the formula 



(M) 




independently among the group including 
halogen atom, NO2; R^ means -(CH2)nL where n 
= 0; L means M and M means phenyl or its 
benzo-derivative and can be both 
unsubstituted and substituted with 1 or 2 
groups taken among 0-Ci-C4-alkyl, OH, 
halogen atom, NO2, C-i-Cs-perfiuoroalkyl, 
tetrazolyl, (Ci-C4)-alkyl, 

C0 2R'.CON'R",-SOmR'.-OCF3; m = 0-2; or M 
means pyridyl substituted with 0-(Ci-C4)-alkyl; 
R' and R" are taken independently among H, 

''-C4)-alkyl. Invention relates to its 

pharmaceutical ly acceptable salt and 

tautomers also. Invention describes also 
compounds of formulas (XIX) 

H and 

-co R 

z 




IR' R' 



means O; ring A means unsubstituted 
ortho-condensed phenyl or it can be 
substituted at one or some ring carbon atoms 
with radical R^ where R^ Is taken 
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XX 

intermediate compounds for synthesis of 



compounds of the formula (II). Substituents 
in compounds XIX and XX have the above 
indicated values. Invention relates to 
pharmaceutical compositions and methods of 

use of compounds of the formula (II) in 
treatment or prophylaxis of some diseases or 
states. Compounds of the formula (II) are 
useful for treatment and/or prophylaxis of 
neurological diseases associated with 
exciting amino acids. EFFECT: valuable 
medicinal properties of compounds. 20 cl, 8 tbi 
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M3o6peTeHMe othocmtc^i k npoMSBOAHbiM 
nupMAasMHAMOHa. McnonbsyeMbit^ b neMeHMn 
HeBponornHecicMX 3a6ojieBaHi4ti, rnasHbiM 
o6pa30M, y M/ieKonmaioiMMX, laKMX KaK nenoeeK. 
Bonee KOHKpeiHO, coeflUHeHnq ncnojibayjoTCfl 
npn neMeHMM npunaflKOB n/nnn Apyrvix 
HeMpoflereHepaTMBHbix HapyiueHMM, laKnx KaK 
rMnor/iHKeMUfl, KopKOBbiM napariMM. npexoflflu^ee 
HapyiueHne KopKOBoro Moaroeoro 

KpoBoo6paii^eHMfl, nepMHaianbHafl ac43HKCMfl, 
annnencMfl, ncuxoa, xopes XaHTHHrroHa 
(Huntington), 6okoboCi aMMOTpoc|)MHecKMM 
cicnepos, 6one3Hb A/ibqref^Mepa, 6one3Hb 
riapKViHcoHa, ojiMBo- noHTOL^epeGennnpHan 
aipo(Spm, Bbi3BaHHa;i BMpycoM, 
HeMpoAereHepai^Mn, TaKaq KaK npMo6peTeHHbiM 
CMHAPOM MMMyHHoro f\e(Spvii\\Ma M CB^saHHoro c 
HMM cna6oyMM^, r^noKCM^i, Bbi3BaHHafl 
yTonneHneM, TpasMOM cnnHHoro Moara nnn 
ronoBHoro Moara, n xpoHUMecKaji 6one3Hb, Ann 
npeAynpe>KAeHMfl neKapcTBeHHbix anKoronbHbix 
CMHAPOMOB OTMeHbi, M noAaBneHMJi 

TOnepaHTHOCTM M aaBUCMMOCTM OT 

HapKOTMMeCKMX aHaHbreJHKOB. B HaCTHOCIM, 
Mao6peTeHMe OTHOCMTCA K HOBbIM npOHSBOAHblM 

nupMAaanHAHOHa, McnojibsyeMbiM npn 
BoccraHOBJieHMM HeBponorMHecKoPi 
AereHepai^MM, raKoC^, KOTopan MO)KeT 6biTb 
BbisBaHa yAapoM. ii B03HMKaioL^eii b pe3yjibTaTe 
accoquaTMBHOM c^yHKi^iiOHanbHOM 

HeAOCTaTOMHOCTM. JleMGHMe c klCnOflbSOBaHMeM 

cxjeAMHeHMfl no M3o6peTeHviK3 Mo>KeT 6biTb 
neMe6H0^ v\m TepaneBTMHecKOM np\A BBeAeHMii 
coeAMHeHMSR nocne npoflBJieHM^i kimeMiiM Ann 
cMflPHeHM^i 3c|3ct)eKT0B 3Toro 3a6oneBaHM». 
06pa6oTKa Mo>KeT TaK>Ke 6biTb 
npocjDMnaKTMMecKOM nnn nepcneKTHBHOM npn 
BBeAeHMM cx)eAHHeHMfl a npeABHAeHHH 
B03MO>KHOCTM npo^BneHMfl uLueMUM, HanpuMep, 
nai^neHTy, KOTopbiM CKnoneH k ULueMnn. 
MsBecTHo, HTO cfiyHan uLueMnn Moryi ciaib 
nycKOBbiM MexaHnaMOM oMGHb cMribHoro 
yBennHeHMfl BHeKJieTOMHbix KOHL^eHipai^HM 
B036y>KAaK)Li^MX aMMHOKMCJioT TJiyTaMaTa M 
acnapTaTa, KOTopbie MoryT, b cbok) onepeAb, 
Bbi3BaTb AJiMTenbHoe HeC^poHHoe B036y>KAeHMe, 
npuBOAfliMee k MaccupoBaHHOMy npnTOKy 
KanbL|M» M3 BHeKneTOMHbix ynacTKOB k 
BHyTpuKneTOHHbiM ynacTKaM b HeBpaJibHbix 
KJiBTKax ronoBHoro M03ra. Teis/i caMbiM MO>KeT 
6biTb co3AaHa Kajibi^kieBan neperpy3Ka, KOTopan 
nptiBOAUT K KacKaAy co6biTMfi, BeAyu^nx k 
KaTa6onM3My kjibtok m b KOHeMHOM cneTe 
Bbipa>KaioiAMXCfl b cMepin KneioK. 
□peAnonaraeTCfl, mto N-MeTMn-DacnapiaT 
(NMDA) peL;enTopHbiM KOMnneKc nrpaei 
cyiAecTBeHHyK) ponb b noTOKe co6biTMM, 
npuBOAfliAMX K HeKpoay KneioK, cneAywiAeiviy aa 
npoqBneHMeivi mueMMn. FlpeAnoKeHMbie b 
AaHHOM M3o6peTeHnn coeAHHeHUH Moryi 6biTb 
noneaHbi npn LtenoM paA© 
HeMpoAereHepaiMBHbix HapyiueHviM, nocKo/ibKy 

OHM AGMCTByiOT KaK aHTarOHMCTbl B036y>KAaK)l4MX 

aMMHOKkicnoT. Ohm Moryr 3to AeJiaib KOCBeHHo, 
nytew annocTepMMecKOM MOAynflMwn Mecia 
CBflSbiBaHMfl rnyTaMaia, b MacTHOCTM, Aef^cTByn 

KaK aHTarOHMCTbl CTpMXHMH-HeHyBCTBMTe/lbHOrO 

rnML4MH pei^enTopa Ha i^MDA peuenTophOM 
KOMnneKce. Ohm Moryr laKHce Aenaib dto 
HenocpeACTBeHHO, nyreM CBn3biBaHM5i caMoro 
rnyiaMaT ynacTKa NMDA peqenTopHoro 
KOMnneKca. 

CornacHo M3o6peTeHMK) npeAnoKeHo 
coeAMHeHMe m era cjDapMai^eBTMHecKne 
KOMno3Mi4MM, npMPOAHbie Ann neneHUfl 
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HeBponorMMecKi4x 3a6oneBaHM(), BK/iioMaioLi^Me 
coeAMHeHMe ctDopiviyribi I mhm ero 
4)apMai4eBTMBTMHecKM ppMBMneMyK) cxjnb 
(cfDopMyna BbiHecena, BiviecTe c ApyrMMM 

Ct)0pMynaMM, 0603HaMeHHbIMM pMMCKMMM 

MMcl^paMM, Ha CTpaHMqbi, cneAyK^LAMe aa 
npMMepawM) m mx TayroMepbi, 

TAe Z Bbi6paH m3 O, S mhm NH (MnM, kofab 

B-KOJIbL^O N- TayTOMepMSOBaHO MHM B-K0J1bL^0 

BoccTaHOBJieHo, Z rpynna MOXceT 6biTb Bbi6paHa 
M3 H, OH, SH MiiM NH2 0 o6pa30BaHMeM 
coeAMHeHMfl r). 

KOJlbl^O Bbl6paH0 A M3 

opTOKOHAencMpoBaHHoro apoMaiMHecKoro v\m 
reiepoapoMaTHMecKoro nsTM- m/im 
lijecTMHJieHHoro Kojibqa, BbiSpaHHoro M3 ct)eHMna, 
HMpMAMna, ctsypMna, HMpponM/ia mhm TMeHMna, 
nM6o HeaaMeu^eHHoro, nM6o nonMaaMeu^GHHoro 
no Konbi^eBOMy ymepoAHOMy aroiviy paAMKanoM 
R"^, TAG R"^ HeaaBMCMMO Bbi6paH M3 rpynnbi, 
coAep>KaineM rajioren, (1-4C)anKMn, NO2, CN, 
(C1-3)nepc|3TopanKMn, OH, OCF3, 

(2-4C)anKeHMn, (2-4C)anKMHMn, 0(1 -4C)anKMn, 
NR'R", S02NR'R" mhm S(0)mR'; 
reiGpoquKnuHGCKyK) rpynny, NR'COR", COR", 
NR'COaR". C02R'. CONR'R"; 

R' Bbl6paH MS H MHM -(CH2)nL. TAG L 

o6o3HaMaeT M mjim W; 

M o6o3HaHaeT cfaeHMn mhm ero 
6eH3onpoM3BOAHbie m nBnneTCfl jim6o 
He3aMeLAeHHbiM, jim6o saMeiAenHbiM 1,2,3 mjim 4 
rpynnaMM, Bbi6paHHbiMM m3 -0-(1-4C)anKMna, 
-0-(2-4C)anKeHMna, -0-(2-4C)anKMHM/ia, 
-0-(CO-C6anKMn)c|5GHMn, -OH, -ranorGHa, -N2O, 
-CN, -CF3, -(1-4C)anKMnCF3, NH(CO)R', 
-(1-4C)anKMJi, -NR'R", -CO2R'. -CONR'R", 
S(0) mR'^ S02NR'R". (C1-C6)anKMnoKCM-. 
(C1-C6)anKMrioKCM, rMApOKCM(C1-C6)anKnnoKCM-, 
OKCM(1-6C)anKMnoKCM, KOTopbiG Moryj 

06pa30BblBaTb qMKnMHGCKOe KOJlbLJO, 

npMcoeAMHGHHoe k cjDeHMnbHOMy KonbLiy b opto 

nonoKeHMM, apMnoKCM(1-4C) 
anKMnoKCM(1 -4C)anKMJia, 

(CI -C6)anKMnoKCM-(C1 -C6)anKMnoKCM(C1 -C6)ajiK 
MJ10KCM-, 

rMApoKCM(C1-C6)anKMnoKCM(C1-C6)anKMnoKCM-, 
-0(C1-C6anKMJi)NR'R", NR'(C1-C6)anKMnNR'R", 
(C1 -C6anKMn)N R'R", -0-(1 -4C)nepc})TopanKMn, 
-(1-4C)nepc|DTopanKMn, -NR'(C1-C6anKMnoKCM), 
-N R'(C 1 -CBanKunrMApoKCM), 
-(C1-4anKMn)0KCM(C1-4anKMn), 
-0(C1-4a/iKMn)COOR'. -(CH)nNR'R"COOR', tag 
n= 1-4, -(C1-4anKMn)NR'R", -(C1-4anKMn)0R', 
'NR'(CH2)nCOOR', 

-S(0) m(ci-4anKMn)0KCM(C1-4anKMn), 
S(0) f"(C1 -4ajiKMJi)oKcn(G1 -4anKMn)oKCM(C1 -4an 
KMn)oKCM(C1-4aiiKMri), -NR'(C1-4anKMn), 
-NR'(C 1 -4anKMJi)OKCM(C1 -4anKMn)0KCM(C1 -4ajiKM 
n); reTepoi^MKn, b KOTOpOM reTGpoL|MKn Bbi6paH 

Ma HflTM- m/MJIM LUGCTM M/MHM CGMMHnGHHOrO 

rGTepoquKjiMMGCKoro KOJibqa, coAep>KaLi^Gro 1,2 
M/iM 3 rGTepoaioMa, Bbi6paHHbix m3 O, N mhm -S, 
MnM MX apMH MJIM TGTGpoapMn 
6GH3onpoM3BOAHbix, TAe N rejepoL^MKna 
Heo6fl3aTGnbHO saMeinen R' m aiOM yrnepoAa 
MJIM aroM aaoTa rerepoL^MKna MO)KeT 6biTb 
saMeLAGH, R mjim R', mjim aTOM yrjiepoAa MO)KeT 
6biTb AMsaMeLAGHHbiM c o6pa30BaHMeM C5-C7 
cnMpo-rpynnbi, MnM aTOM yrnepoAa mjim btom 

Cepbl MO>KGT 6blTb 3aMGlAGH O C o6pa30BaHMGM 

Kap6oHMnbHOM rpynnbi mhm cynbcjjoHMJi rpynny 
S(0)m npM ycnoBMM, mto reiepoi^MKnMMecKMM 
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a30T He MO>KeT 6blTb CBflSaH C aSOTOM 
TpML^MXnMMeCKOf^ K0nbL(eB0i^ CMCTeMbI c|)opMyjibi 

I; 

rerepoapun, rfle reiepoapmi Bbi6paH M3 
HesaMeu^eHHbix mjim aaMeu^eHHbix 

apoMaTMHecKuix paAkiKanos m mx 
6eH3onpon3BOflHbix, BKnK)MaK)u^nx nupuflnji, 
TueHun, cjDypaHMJi, mjim ms rpynn, coflep>Kaii^MX 
flBa reiepoaTOMa, Bbi6paHHbix m3 N, O nnn S, 
TaKMX KaK nupason, MMUflason, nsoKcaso/i, 
OKcasoji, TMason nnn Hsoinason (m mx 
oioicjieHHbie npoii3BOAHbie, Bbi6paHHb!e m3 
S(0) m, TAB m = 0-2). nMpMAasMH, nMpMMkiAHH, 
nMpaskiH, Mnvi vi3 rpynn, coAep>KaLi^MX rpM 
reiepoaTOMa, Bbi6paHHbix us N, O unw S, laioix 
KBK Tpnasoji nnn oKcaflMa3on nnn ipnasMH, mjim 
M3 rpynn, coflep)KaLi^MX neibipe reiepoaToivia, 
TaKMX KaK Teipason, rfle N reiepoapMnbHOM 
rpynnbi Heo6fl3aTenbHO saMeu^eH R m 
sais/ieu^eHMbie apoMaTimecKMe aaMecTMieriM 
BKnjOMafOT o6biHHbie apoMaiMHecKMe 
saMecTMienM, Bbi6paHHbie m rMflpoKCM, ariKOKCM, 
ranoreHa mjim l^mbho, m reTepoapMnbHan rpynna 
npMcoeAMHeHa k -(CH2)n nepes aroM yr/iepoAa 
MTiM rerepoaTOM rerepoapMnbHof^ rpynnbi; 

M3 



CFsOCOR', 

NR'R", npM 
NH2. COR', 
NR'COaR", 
CO2R' Mnn 



rAB L 



M 



W Bbi6paH M3 OH, OR' 
S(0)niR.^ S(0)mNR'R", rajioreH, 
ycnoBMM, MTO NR'R" He pasen 
NR'COR". OCONR', 

(C3-6)MMKnoanKMna. NRCONR'R", 
CONRR' npM ycnoBMM hto n > 0 m: 
n = 0-6; 

R^ Bbl6paH M3 H M/IM -(CH2)nU 

o6o3HaHaeT M wnn W. m 
M npeACTaBnneT: 

cfjBHMn MnM ero 6eH3onpoM3BOAHbie 
^BfineTc^ nM6o HesaMeu^eHHbiis/i, nM6o 

3aMeLl^eHHblM 1,2 MriM 3, Bbl6paHHblMM M3 

-0-(1-4C)anKMna, -OH, - rajiorena, -NO2. -CN, 
-CF3. -NH(CO)R', -(1-4C)anKMna, -NR'R", 
-C0 2R', -CONR'R", ■'S(0)mR', -S02NR'R", 
(C1 -C6)anKMnoKCM(C1 -C6) anKunoKCn-, 
rMApoKCM(C1 -C6)ajiKMnoKCM-, 
(C1-C6)anKmiOKCM(C1-C6) anKMnoKCM (C1-C6) 
ariKMnoKCM-, rMflpoKCM (C1-C6) anKMnoKCM 
(C1-C6) anKMJioKCM-, -0(C1-C6a/iKMn)NR'R", 
-NR'(C1-C6anKMn)NR'R". -(C1- 
C6anKMn)NR'R", -OCF3, 
-NR'(C1-C6anKMnoKCM), -NR'(C1- 
C6anKMnrkiAP0KCM); 

reTepoi^MKn, rAe reTepoqMKn Bbi6paH m3 
nRTM- M/MnM LuecTM M/vinM ceMMHneHHoro 
reTepoLiMKnMHecKoro Konbuia, coAep>Kaii^ero 1,2 
MHM 3 rsTepoaTOMa, Bbi6paHHbix m3 O, N mhm S, 
vim ero apMJibHbix mhm reiepoapMJibHbix 
6eH3onpovi3BOflHbix, rfle N reiepoL^Micna 
Heo6yi3aTenbHo saMemeH paflUKanoM R' m btom 
yrnepofla MriM asoia reiepoqHKna mokbt 6biTb 
saMeLMeH R mhm R', Mnn btom yrnepofla MO>KeT 
6biTb AMsaivieii^eH c oGpasoBanMeM C5-C7 
cnMpo-rpynnbi, mhm aTOM yrnepofla mhm aTOM 
cepbi Moryi 6biTb saMeineHbi O c o6pa30BaHMeM 
Kap6oHMnbHOM rpynnbi mjim cynbc|x)HMnbHOM 
rpynnbi (S(O)m): 

reTepoapun, rfle rerepoapMn Bbi6paH M3 
HesaMeii^eHHbix mjim saMeu^enHbix 

apoMaTMHecKMx paAMKanoB m mx 

6eH30npOM3BOflHblX, BKniOHaiOU^MX nMpMflMn, 

TMBHMn, ct^ypaHMn, mjim m3 rpynn, cx>Aep>KaLi^MX 
ABB reTepoaTOMa, Bbi6paHHbix m3 N, O mhm S, 
TaKMX KBK nMpason, MMMAason, M30Kca3on, 
oKcason, TMason, M30TMa3on mhm m3 rpynn, 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



coAep>KaLi^MX TpM rexepoaTOMa, Bbi6paHHbix M3 
N, O Mnii S, TBKMX KaK xpMason mjim 
OKcaAMason, vim m3 rpynn, C0Aep)KaLi^Mx neTbipe 
reTepoaTOMa, tbkmx kbk TBTpaaon, rAe N 
reTepoapMribHOM rpynnbi Heo6fl3aTenbHO 
3aMeii^eH paAMKanoM R m saMeu^enHbie 
apoMBTMHecKMe sawecTMTenM BKniOHaioT 

06blMHbie apOMaTMHeCKMB SaMBCTMTenM, 

Bbi6paHHbie M3 rMApoKGM, anKOKCM, ranorena MnM 
qMano, m reTepoapMnbHa;i rpynna npMcoeAMHena 
K -(CH2)n nocpeACTBOM BTOMa yrnepoAa mjim 
reTepoaroMa reiepoapMnbHoi^ rpynnw; 

W Bbi6paH M3 OH, OR'. OCOR', S(0)mR\ 
ranoren, S(0)mNR'R", NR'R", npM ycnoBMM, 
HTO NR'R" He paeen NH2, COR', NR'COR", 
OCONR', NR'C02R", (C3-6)^MKJ^oa^KMna, 
NRCONR'R", CO2R' MJiM CONRR'. 

npM ycnoBMM mto n > 0, m: 

n = 0-4; 

R Bbi6MpaiOT M3 H MHM (1 -4C)anKMna; 

R' M R", HeaasMCMMO, Bbi6paHbi us H, 
(1-4C)anKMna, rAe anKMn BKriKDHaeT 
anKeHMn(C2-C4) m anKMHMn(C2-C4); 
(3-6C)LiMKnoanKMna, cfDenMn (0-4C)anKMna, 
reTepoL4MKno(0-4C)anKMna MnM reTepoapMn 
(0-4C)anKMna, tab cJ^eHMn wnM reTepoqMKn mhm 
reTepoapMn - TaKOM, KaK onpefleneno Bbiiue, m 
nioGoM M3 BbiLuenpMBBAeHHbix paAMKanoB 
Heo6fl3aTenbHO saMei^BH no OAHOMy mjim 6one6 
yrnepoflHbix btomob ranorenoM, H, 
(1-4C)anKMnoM, (3-6C)L4MKnoanKMnoM, cJjeHMnoM, 
NO2, CN. CF3. OH, 0-(1-4C)anKMnoM, NR'R", 
S(0)mR' MnM S02NR'R", rAe NR'R" MO>KeT. 
Heo6fl3aTenbHO, o5pa30BbiBaTb 
N-anKMn(C1-3)0KCManKMn(C2-3) KonbLio c N; 

m = 0-2; 

npM ycnoBMM. mto m R^ hb pasHbi o6a H m 
b c|3apMaMeBTMMecK0^ KOMnodMqMM k 
coeAMHBHMK) ct^opMyjibi I MnM r Ao6aBneH 
4>apMaL4eBTMH6CKM npMeMneMbiM pacTBopMTenb 
MnM HOCMTsnb. CornacHO M3o6peTeHMK) 
npeAnaraoTcn coeAMHBHMe m 
cjsapMaL^eBTMMecKMe KOMno3ML4MM Ha ero ochobb, 
noflxoA^iMMe a^^ neneHM^i HeBponorMHecKMX 
3a6oneBaHMM, BKnK)MaK)U4Me coeAMHeHMe 
cjDopMynbi I MnM ero cJ^apMaqeBTMSTMHecKM 
npMeivineMyKD conb (cjDopMyna BbiHeceha, BMecie 
c flpyrnMM ct^opiviynaMM, o6o3HaHeHHbiMM 
pMMCKMMM L^McjDpaMM, Ha CTpaHML|bi, cneflyjou^ne 
3a 3KcnepMMeHTanbHbiMM npMMepaMM) m mx 
TayTOMepbi, rAe 

Z Bbi6paH M3 O, S MnM NH (mhm, Korfla 
B-KonbL^o N- layTOMepMSOBaHO MnM B-Konbi^o 
BoccTaHOBneHO, Z rpynna MO)KeT 6biTb Bbi6paHa 
M3 H, OH, SH MnM NH2 c o6pa30BaHMeM 
coeAMHeHMfl 1'). 

Konbqo A Bbi6paHo m3 

opTOKOHABHCMpoBaHHoro apoMBTMHecKoro MnM 
reTepoapoMaTMHBGKoro n^TM- MnM 
ujecTMHneHHoro Konbqa, Bbi6paHHoro m3 cJjeHMna, 
nMpMflMna, cj^ypwna, nwpponMna MnM TMeHMna, 
nM6o He3aMeLi^eHHoro, nM6o nonMsaMeineHHoro 
y Konbi^eBoro yrnepoflHoro aTOMa paflMKanoM 
R TAB R^ HeaasMCMMO Bbi6paH M3 rpynnbi, 
coAep>KaLneM ranoren. (1-4C)anKMn, NO2, CN. 
(C1-3)nep4)TopanKMn, OH, OCF3. 

(2-4C)anKeHMn. {2-4C)anKMHMn, 
-0-(1-4C)anKMn, NR'R", S02NR'R" mhm S(0)mR'; 

R' Bbi6MpaK)T M3 H MHM -(CH2)nL, rAe L 
npeAcraenfleT M MnM W; 

M o6o3HaHaeT 

c|)eHMn MnM ero 6eH3onpoM3BOflHbie m 
nBnneTCfl nM6o HesaMeu^eHHbiM, nM6o 
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daMeu^eHHbiM 1,2 v\m 3 rpynnaMn, Bbi6paHHbiMM 
M3 -0-(1 -4C)anKMna, -0-(2-4C)anKeHMTia, 
-0-(2-4C)arKMHMna, -OH, ranoreHa, -NO2, -CN, 
CF3, -(1-4C)anKMnCF3, -NH(CO)R', 
-(1-4C)ar!KMna. -NR'R". -CO2R', -CONR'R", 
-S(0)mR'. "SOaNRR", (C1-C6) anKunoKcn 
(C1-C6) anKunoKCM-, ruflpoKCM (C1-C6) 
anKunoKCM-, apunoKcn (1-4C) anKunoKcn (1-4C) 
anKMJia, (C1-C6) anKunoKCM- (C1-C6) anKunoKcn 
(C1-C6) anKunoKCM-, ruflpoKCH (C1-C6) 
a/iKunoKCM (C1-C6) ajiKunoKCM-, -0-(C1- 
C6anKMn)NR'R". -NR'(C1-C6anKMn)NR'R". 
-(C1-C6anKMn)NR'R", -0-{1-4C)nepct)TopanKMna. 
-(1-4C)nepc{)TopajiKmia, -NR'(C1- CSaniainoKCM), 
-NR'(C1-C6anKMnrMflpoKCM); 

reTepoL^MKJi, rfle reTepoL^kixn Bbi6paH m 
nflTH- M/Mnn LuecTM M/nnn ceMMMneHHoro 
reTepoMUKJiimecKoro KOJibi^a, coAep)KaLi4ero 1,2 
nnn 3 reiepoaTOMa, Bbi6paHHbix m3 O, N mjim S, 
rAe N Ha reTepoL^MKne, Heo6fl3aTenbHo, 
aaMeLiteH paAMKanoM R' m aTOM yrnepoAa kiriM 
aiOM asoTa Ha rerepoL^kiKne Mo>KeT 6biTb 
saMei^eH paflUKanoM R mjim R', mjim aiOM 
yrnepoAa MO>KeT 6biTb saMei^eH O c 
o6pa30BaHMeM Kap6oHMnbHOM rpynnbi; 

rejepoapun, r^e reiepoapun Bbi6paH us 
HeaaMeu^eHHbix nnn saMei^eHHbix 

apoMaTMMecKMX pa^MKanoB v\ mx 
6eH3onpoki3BOflHbix, BKJiJOHaioLi^MX nMpuflun, 
TMeHun, ctDypaHMJi, nnn us rpynn, coflep>KainMX 
ABa reTepoaTOMa, Bbi6paHHbix ms N, O vim S, 
Taioix KaK nMpason. niviMAaaon, nsoKcaaon, 
OKcason, Tktason, MSOTMasoji Mnn v\3 rpynn, 
C0Aep)KaLi4kix TpM reTepoaTOMa, Bbi6paHHbix kia 
N, O MJiM S, TaKMX KaK Tpnason v\nv\ 
OKcaAnaaon, rfle N reTepoapmibHofi rpynnw, 
Heo6fl3aTenbHo, saMeii^eH paflUKanoM R, a 
saMeu^eHMbie apoMaTMHecKne saMecTMieiiM 
BKriranaioT o6bNHbie apoMaTHHecKMe 
aaMecTMTenn, Bbi6paHHbie us ruApoKcn, anKOKCn, 
ranoreHa hhm i4MaH0, m reTepoapunbHasi rpynna 
npucoeAMHeHa k -(CH2)n nocpeACTBOM aioivia 
yrnepoAa nnn reTepoaTOMa reTepoapunbhovi 
rpynnbi; 

W Bbi6paH MS OH, OR', OCOR', S(0)mR', 
NR'R", npn yc/iOBMM, hto NR'R" ne paaen NH2, 
NR'COR". OCONR', NR'C02R". NRCONRR", 
CO2R' uni/i CONRR', npn ycnoBMH, mto n > 0, m: 

n:=0-4; 

R2 Bbi6paH M3 H MJiM -(CH2)nL, rAe L 
o6o3HaMaeT M nnn W. m 
M o6o3HaHaeT 

ct^eHMn MnM ero 6eH3onpoM3BOAHbie m 
flBnfleTCfl nM6o HeaaMeu^eHHbiM, nM6o 
saMeu^eHHbiM 1,2 nnn 3 rpynnaMn, Bbi6paHHbiMM 
M3 -0-(1-4C)anKMna, -OH, -ranorena, -NO2, 
-CN, -CF3. NH(CO)R', -(1-4C)anKMna. - 
NR'R", -CO2R', -CONR'R", 

-S(0) ^R'. ■S02NR'R", 

(C1 -C6)anKMnoKCM(C1 -C6)anKnnoKCM-, tmapokcm 
(C1-C6)anKMnoKCM-, (C1-C6) anKMJioKcu- 
(C1-C6) ariKunoKcn (C1-C6) ariKunoKcn-, 
ruApoKCM (C 1 -C6)anKMnoKCM(G 1 -C6)anKMnoKCM- , 
-0-(C1-C6anKMn) NR'R", -NR'(C1- 

C6ajiKMn)NR'R", -(C1-C6anKMn)NR'R", -OCF3, 
-NR'(C1- CSanKMnoKCn), -NR' 

(C1-C6anKMnrMAP0KCM); reTepoL^HKn, rAe 
reTepoL^MKJi Bbi6paH H3 n9\j\A- n/nnn mecTn h/mhh 
ceMUHneHHoro reTepoL^MKnuHecKoro Konbqa, 
coAep>KaL4ero 1,2 nnn 3 reTepoaTOMa, 
Bb]6paHHbix m O, N MnM S, rAe N reTepoi4MKna, 
Heo6fl3aTenbHO, saMeu^en paA^iKanoM R' m aroM 
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yrnepoAa v\m aTOM a30Ta na roTepoquKne 
MO)KeT 6biTb aaMemeH paAHKanoM R mjim R'; 

reTepoapun, rAe reTepoapmi Bbi6paH na 
HeaaMeii^eHHbix unki aaMeu^ehHbix 

apoMaTMHecKMX paAMKanoB m mx 
6eH3onpon3BOAHbix, BKntoMaHDU^nx nupMAnn, 
TueHMn, cjDypanun, nnn na rpynn, coAepKamMX 
ABa reTepoaTOMa, Bbj6paHHbix na N, O nnn S, 
TBKMX KaK nupaaon. nMHAason, autmoh, 
OKcaTMon, naoKcaao/i, OKcaaon, Tuaaon, 
M30TMa3on Mnti m rpynn, coAep>KainMX Tpw 
reTepoaTOMa, Bbi6paHHb!x na N, O mjim S, tbkmx 
KaK TpMa3on, OKcaAviason, Ai^oKcason mjim 
0KcaTMa30Ji, rAe N na reTepoapMJibHoC* rpynne, 
Heo6»3aTejibHO, aaMeu^eH R, m aaMe^enHbie 
apoMaTMMecKMe saMecTMTenM BKniOMaiOT 
o6biHHbie apoMaTMMecKMe 3aMecTMTejiM, 
Bbi6paHHbie M3 rMApoKCM, ajiKOKCM, ranorena mjim 
i^naHo, M reTepoapujibhafl rpynna npMcoeAMHena 
K -(CH2)n nocpeACTBOM yrjiepoAHoro aTOMa 
rerepoapMJibHOM rpynnbi; 

W Bbi6paH M3 OH, OR', OCOR', S(0)mR'. 
NR'R", npM ycnoBMM hto NR'R" He paseh NH2, 
NR'COR", OCONR', NR'C02R", NRCONR'R", 
CO2R' rniM CONRR'. npM ycnoBMM mto n > 0, m: 

n = 1-4; 

R Bbi6paH H3 H MnM (1-4C) anKMna; 

R' M R", HeaasMCMMo, Bbi6paHbi m3 H, 
(1-4C)anKMna, rAe anKMJi BKJiionaeT anKBHMn mjim 
anKMHMJi; 4>eHMJi(0-4C)anKMna, reTepoi4MKJio(0- 
4C)ajiKMna mjim reTepoapMJi(0-4C)anKMJia, rAe 
c|3eHMJi MnM reTepoL^MKn mhm reTepoapMn - TaKwe, 
KaK onpeAeneno Bbiiue, m Heo6n3aTenbHo 
saMeu^eH no OAHOMy mhm 6onee yrnepoAHbiM 
aTOMaM rajioreHOM, H, (1-4C)ajiKMJioM, NO2, 
CN, CPs. OH. -0-(1-4C)anKMJiOM, NR'R", 
S(0) mR' S02NR'R"; 

nfi = 0-2; M B cpapMai^eBTMHecKOM KOMno3ML4MM 
K coeAMHeHMK) cjjopMynw I unM 1' npM6aBneH 
ct3apMaL\eBTMHecKM npMeMiieMbiM pacTBOpMTenb 

MHM HOCMTeJIb. 

flaHHoe M3o6peTeHMe oTHOCMTCfl TaK>Ke k 
coeAMHeHMflM, KOTopbie McnonbsyKDTCfi b 
KanecTBe npoMe>KyTOHHbix coeAMHeHMM npM 
nonyneHMM rnm4MH pei^enTophbix anTaroHMCTOB, 
KaK onpeAeneno BbiLue, rAe W o6o3HaHaeT 
ranoMAHbie paAHKajibi, TaKne KaK CI, Br MnM I, 
rAe n > 0. flononHMTenbho, coeAMheHMfl, 
noJiyHCHHbie hobbim cnoco6oM nonyneHM^i 
nMpMAaaMHXMHOJiMHOB, yKasaHHbiM 3Aecb, c R^ 
Bbi6paHHbiM M3 apMJia MJIM reTopoapMHa, KaK 
onpeAeneno Bbime, 5iBnneTc;i KnK>MeBbiMM 
npoMe>KyTOMHbiMM npoAyKTaMM a^^ nonyneHMn 
yKa3aHHbix coeAviHeHMM. 3tm KnK)HeBbie 
npoMe>KyTOMHbie coeAMneHMfl npeACTaBn^ifOT 
N-2-apMn (mhm reTepoapMn) rMApasMAbi 
3-Kap6oajiKOKCM-4-rMApoKCM-XMHonMH-2-Kap6oi4MK 

nMHeCKOM KMCnOTbl, KOTOpbie MCnonb3yK)TCfl AJifl 

nonyneHMyi BbiLueyKaaaHHbix apwnbHbix Mnn 
reTepoapunbHbix paAMKanoB, rAe apwn MnM 
reTepoapMn - TaKOM, KaK onpeAeneno BbiLue. 
flpyrMe npoMe>KyTOMHbie KnraHeBbie npoAyKTbi 
BKnKDMaJOT npoMe>KyTOHHbie npoM3BOAHbie 

3-Kap60H0B0M 

KMCnOTb!-4-rMApOKCMXMHOnMH-2-nMpponMAMHaMMA 

a, KOTopbie McnonbsyiOTcn ajia BsaMMOAeJ^CTBMfl 
c B0C-3aMeLi^eHHbiMM apMn, reTepoapMn MnM 
3aMeii4eHHbiMM anKMn rMApasMHaMM c 
nonyneHMeM nocne CBfl3biBaHMfl c noMou^bK) 
AML^MKnoreKCMnAMMMMAa MnM 
AMM3onponMnAMMMMAa a nonnpnoM 
pacTBopMTene, laKOM KaK Tr<t>, MexaHon, 

AMSTMnOBblM 3C|3Mp, A^OKCaH, CH2CI2, CH3CN 
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MHM flMcD M KMcnoTa (Hanpmviep, CH3SO3H), 
flpyroro KnioMeBoro npoMe>KyTOHHoro npoflyiaa - 

2- nMpponnAMHOKap6aMMA-3-Kap6oHOBOM 
KMC/ioTbi-N-1 apun-, reiepoapun-, saMeineHHoro 
ajiKnn, apuna/iKnn- nnn 
reTepoapunanKHJirnflpaaMfla, KOTopbiM nocne 
CHflTHfl aau^nTbi mhm yAaneHua BOC m/ih flpyroM 
oG-beMHOM N-aaii^kiTHO^ rpynnbi, npviBOAMT 
ceneKTHBHO k N-2-3au^iiL^eHHOMy PQD. 
DvipponMAMH MO)KeT 6biTb saMeu^eH 

3KBMBaneHTHblM KOJIMHeCTBOM BMUHa, KOTOpblf^ 

npMBOAMT K aMMAy c orpaHnneHHOPi CTepMsecKof^ 
AOCTynHOCTbK} M KOTopbij^ f^evicTsyei KaK 
noAXOAfliMafi yxoAflu^an rpynna. 

B EPO HOMep 0516297 A1 onucaHbi 
HeKOTopbie HMpkiAasMHAMOHbi. KpoMe Toro, 

COeAMHeHMfl (1) THeHO 

[2'.3*:5.6]nMpMA0[2.3-d]nMpMAa3MH-5,8,9 
(4H,6H,7H)-TpMOH M (2) TueHo 
[3',2':5,6]-nMpMAO [2,3-d]nnpMAa3MH- 
4,5,8(6H,7H,9H)-TpMOH naeecTHbi, HanpuMep m 
J. Heterocyclic Chem., 28, 205. (1991). 

flpyrwe nponaeoAHbie nupnAaanHAHOHa 
MaeecTHbi, Hanpuwep, m3 Beilstein's Handbuch 
der Organischen Chemic; Goodard et al., 
Bull.Soc.Chim.Fr. 1588, (1972); m Raid et 
al., Chem.Bet, 85. 204, (1952). C ApyroM 
CTopoHbi, coeAMHeHvin no HacTonu^eMy 

M306peTeHMK) OTHOCflTCfl K HOBbIM 2- UnW 

3- 3aMeLi^eHHbiM nMpMAasMh^noHaM vim \ax 
TayroMepaM, KaK noKaaaHO (jDopMynoM I nnn !'. 

OiAenbHbie rpynnbi 3T0M LUnpoKO 
onpeAe/ieHHOM rpynnw coeAHHeHMM BKnioHajoT 
coeAMHeHMsq, MMefou^ne KOHKpeiHbie c|DopMy/ib! II 
MJin III, rfle, B cnynae cpopMynbi II: 

Z Bbi6paH 1/13 O, S uriM NH; 

KoribLio A Bbi5paH0 m3 opTosaMeu^eHHoro 
apoMaiMHecKoro nnn reTepoapoMaTHHecKoro 
n^iTH- nnn LuecTMHneHHoro KonbLia, Bbi6paHHoro 
M3 (peniAna, nupnAnna, nupponnna nnn TMennna, 
m6o HeaaMeu^eHHoro, nM6o saMeu^eHHoro no 
OAHOMy v\m 6onee yrnepoAHbiM aTOMaM KOJibqa 
rpynnoM R^, rAe R^, HeaaBucmvio, Bbi6paH us 
rpynnbi, coAep)KaLneM aoAopoA, ra/ioroH, 
(1-4C)anKMn, NO2, CN, (C1-3)nepctDTopanKMn, 
OH, OCF3, (2-4C)anKeHmi, (2-4C)anKHHmi, 
0(1-4C)anKMn, NR'R", S02NR'R" mjim S(0)mR'; 

R^ o6o3HaMaeT -(CH2)mL, rAe L Bbi6paH m: 

OH, -0(C1-G4anKMn), -0(C1-C4anKMn)apMna, 
(C1-C4anKMn)COOR', OCOR', S(0)mR\ 
NR'R", npn ycjioBMM mo NR'R" He paseH NH2, 
NR'COR". OCONR'. NR'C02R", NRCONR'R", 
CO2R' MJiM CONRR', npn ycnoBMM mto n > 0; 

apMna vtm ero 6eH3onpoM3BOAHbix, fiM6o 
HeaaMeu^eHHbix, nbi6o moho-, a^- vim 
TpM3aMei4eHHbix apoMarki^ecKkiMH 
3aMecTMTenflMM, bk/ik5hk)li4mm -ranoreH, 
-(C1-C6)anKMn, -(C2-C6)anKeHMn nnn aJiKHHun, 
-OKCM(CO-6anKMn) cfDeHun, -OH, (C1-C6)a/iK0Kcvi, 
OCF3, CF3, NO2, ON, NH2. 
NH(C1-4anKMn), reiepoapvin 
N(C1-C4anKMn) 2; 

reTepoi^iiKJia, rAe 
n^Tki- i^/mjim LuecTn 



S(0)^R', 



reTepoi4MKn Bbi6paH 113 
m/mjim ceMUHJieHHoro 
reTepoL^nKna, coAep>KaLi4ero 1, 2 mjim 3 
reTepoaTOMa, Bbi6paHHbix ns O, N v\m S, rAe N 
reTepoL4MKJia, Heo6»3aTenbHO, saMei^eH 
paAMKanoM R' m aioM yrnepoAa mjim aioM aaoia 
Ha reiepoL^MK/ie MOJKei 6biTb 3aMeL4eH R MnM R' 
M/1M aroM yrnepoAa MO>KeT 6biTb Ansaivieu^eH c 
o6pa30BaHMeM C5-C7 cnMpo-rpynnbi, mhm aiow 
yrnepoAa mjim aTOM cepbi Mo>KeT 6biTb saMeu^eH 
O c o6pa30BaHMeM Kap6oHMJibHoj^ rpynnbi mjim 
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cyjibct)OHMJibHOM rpynnbi (S(O)m): rAe 
reiepoi^MKHMHecKMe rpynnbi MoryT 6biTb 
Bbi6paHbi M3, HanpMMep, 2-nMpponMAMHOHa, 
nMnepasMHa, oKcaaonMAOHa, 
2,5-OKca3onMAMHAMOHa, 

2.4-MMMAa30nMAMHAMOHa, 2,4-TMa30JlMAMHAMOHa 

MHM cyKqMHMMMAa; ero apMJi mjim 6eH30, mjim 
reTepoapMJi6eH3o npoM3BOAHbix 

(3,4-nMpMAMHAMKap60KCMMMA, -l-CjDTaJlMMMAO, 
BHrMAPMA N- Kap60KCMaHTpaHMJ10BO^ KMCJIOTbl 

(Isatoic anhydride), opTo6eH30MHbif^ 
cyjibc|3MMMA), J1m6o HesaMeu^eHHbix, jim6o moho-, 

AM-MJ1M TpMSaMeU^eHHblX aJIKMJIbHbIMM MJIM 

apoMaTMMecKMMM aaMecTMTejinMM, 
BKJiKwaioiAMMM -ranoreH, -C1-C6ajiKMn, -OH, 
C1-C6ajiK0KCM, (pemn, OCF3, CF3, NO2, ON, 
NH2, S(0)mR', NH(C1-4ajiKMn) mjim 
N(C1-C4ajiKMJi)2; 

reTepoapMJia, rAe reTepoapMJi Bbi6paH M3 
HeaaMeu^eHHbix mjim aaMeu^eHHbix 

apoMaTMHecKMX paAMKanoB m mx 

6eH30np0M3B0AHblX, BKJIJOHaiOmMX nMpMAMJi, 

TMeHMD, cjDypaHMJi, MJIM M3 rpynn, coAep>KaLAMX 
ABa reiepoaTOMa, Bbi6paHHbix m3 N, O mjim S, 
TaKMx KaK nupaaon, MMMAason, M30Kca3on, 
OKcason, TMason, MsoiMason mhm m3 rpynn, 
coAep>KaLHMX ipM reiepoaiOMa, Bbi5paHHbix m3 
N, O MHM S, TaKMX KaK ipMason mhm 
OKcaAMason, mjim m3 rpynn, coAep>KaL4MX 4 
rerepoaTOMa, laKMX KaK Teipaaon, rAe N 
reiepoapMnbHOM rpynne Heo6fl3aTenbHo 
3aMeLAeH R, m saMeiMeHNbie apoMaiMMecKMe 

SaMeCTMTenM BKJlKDMaKDT o6blMHbie 

apoMaTMHecKMe 3aMecTMTenM. Bbi6paHHbie m3 
TMAPOKCM, aJiKOKCM, ra/ioreHa mjim UMaHO, m 
reTepoapMnbHa« rpynna npucoeAMHeHa k 

-(CH 2)n Hepe3 aiOM yrnepoAa mhm reiepoaTOM 
rerepoapMnbHOM rpynnbi; 
n = 0-3; 

M MX ctDapMaqeBTMHecKM npneMnewbie cojim. 
HacTOflLL^ee M3o6peTeHMe othocmtcsr TaK>Ke k 

CjDapMat^eBTMHeCKMM KOMnOaMI^MSM COeAMHeHMfl 

cjDopMyjibi II, yKaaaHHoro BbiLue, c 
c|3apMai4eBTMHecKM npMeMneMoP) Ao6aBKOM. 
KpoMe Toro, M3o6peTeHMe othocmtca k Ba>KHbiM 
npoMe>KyTOHHbiM npoAyKraM, KOTopbie 
Mcnonb3yK)Tcn b CMHTesax coeAMHeHMn 
ct)opMyjibi II, FAe L b npMBeAeHHO^ Bbiiue 
cjjopMyne Bbi6paH m3 ranorena (Br, CI, F MnM I) 
M n > 0. 3tot npoMe>KyTOMHbit^ npoAyKT 
Mcnonb3yeTCfl npM nonyneHMM^HeKOTOpbix rjiMi^MH 
peLfenTopHbix aHTaroHMCTOB 4)opMynbi II. B 
cjiyMae coeAMHeHMfl ct)opMynbi III, 

Z Bbi6paH M3: 

O, S MHM NH; 

KOJlbl^O A Bbl6paHO M3 

opTOKOHAeHcupoeaHHoro apoMaTMHecKoro mjim 
reTepoapoMaiMHecKoro nsqiM- MnM 
ujecTMMJieHHoro Kojibqa, Bbi6paHHoro m3 cJ^eHMna, 
nMpMAMna, nMpporiMJia MfiM TMeHMJia, nM6o 
HeaaMeiAeHHoro, nM6o nonMsaMeu^ehHoro no 
yrJiepoAy Konbi^a rpynnoM R^, rAe R4, 
HeaaBMCMMo, Bbi6paH M3 rpynnbi, coAep>Kau4eM 
BOAopoA, rajioren, (1-4C)anKMn, NO2, ON, 
(C1-3)nep4)TopanKMn, OH, OCF3, 

(2-4C)anKeHMn, (2-4C)anKMHMn, 0(1-4C)aJiKMJi, 
NR'R", S02NR'R" mjim S(0)mR'; 

r2 o6o3HaMaeT -(CH2)nL, FAe 

L Bbi6paH M3: 

-OH. -0(C1-C4anKMn), 
-0(C1-C4anKMn)apMna, (C1-C4anKMn)COOR'; mx 
apMJi MJIM 6eH3onpoM3BOAHbix, jim6o 
HeaaMeL^eHHbix, jim6o mono-, a^- i^hm 
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TpMsaMeu^eHMbix apoMaTMMecKMMki 
3aMecTMTen5^MM, eicniOMaiOLL^iiviii ranoreH, 
-C1-C6anKMn, S(0)mR', -OH, C1-C6ajiKOKCM; 

OCF3, NO2. CN, NH2. NH(C1-C4anKHJi) 
MJiM N(C1-C4anKMn)2, npM ycnoBnn mo n > 0; 

reTepoL^MKJia, rfle reiepoL^Micn Bb!6paH m3 
nflTM- M/nnn LuecTn n/iinn ceMnnneHHoro 
reTepoL^MK/iMHecKoro Konbi^a, coAepjKau^ero 1, 2 
nnn 3 rerepoaTOMa, Bbi6paHHbix m3 O, N nnn S, 
rfle N reTepoL^Micna, Heo6fl3aTenbHO, saweu^eH R' 
M aiOM ymepofla n/in aroM a30Ta reiepoL^MKna 
Momej 6biTb saivieineH R nnn R'; 

reiepoapMna, rAe reiepoapun Bbi6paH m 
HesaMeu^eHHbix nnn aaMeu^eHMbix 

apoMaTMHecKMX pgAMKanoB ki mx 
6eH3onpoki3BOAHbix, BtcniOMaKsu^idx nuipMAM/i, 
TMOHMJi, (iDypaHun, mjim ms rpynn, cx3Aep>KaLi4i4x 
ABa reTepoaTOMa, Bbi6paHHbix m3 N, O )Am S, 
TaKkix KaK ni4pa3on, MMHAason, MsoKcason, 
OKcason, TMa30Ji, M30Tiia3on Mnn H3 rpynn, 
coAep>Kamnx ipn reiepoaTOMa, Bbi6paHHbix 1/13 
N, O nnn S, TaKMX KaK TpMa3on mhh 
oKcaAMa3on, nnn m3 rpynn, coAep>KaLJnnx neTbipe 
reiepoaTOMa, laKnx KaK TeTpa3on, rAe N 
reiepoapunbHOM rpynnw Heo6ji3aTenbHO 
3aMeLAeH R, m 3aMeLL^eHHbie apoMainMecKne 
saMecTMTeriM BKJiJOHawT o6biMHbie 

apoMaTimecKi/ie 3aMecTMTenM, Bbi6paHHbie m 
fMApoKCki, ajiKOKCM, rajioreHa mjim MuiaHO, m 
reTepoapMnbHa$i rpynna npMcoeA^HeHa k 

■(CH2)n Mepe3 aiOM yrnepoAa reiepoapiinbHoCi 
rpynnbi; 
n = 0-3: 

M nx <:f)apMaL(eBTMHecKvi npusMneMbix conew. 
HacTOflLi^ee M3o6peTeHMe othocmtca TaK>Ke k 
ctDapMaqeBTHHecKMM KOMnosm^MflM coeAHHeHUfl 
cjDopMynbi III, yKasaHHoro Bbiiue, c 
cjaapMaMeBTMHecKM npneivineMOM Ao6aBKOM. 

KpOMe TOrO, M306peTeHMe OTHOCMTCn K Ba)KHblM 

npoMe)KyTOMHbiM npoAyKTaM, Koropbie 
Mcnonb3yK)TC$i b CMHTesax coeAi^HeHii5i 
ctsopiviyjibi III, TAB L B npMBeAeHHof^ BbiLue 
cjsopMyne Bbi6paH m ranorsHa (Br, CI, F vinM 
I). 3tot npoMe>KyTOMHbifi npoAyKT Mcnonbsyeicfl 
npn nonyHeHMM HeKOTOpbix r/iMquH pei^enTOpHbix 
aHTaroHMCTOB cjDopMynbi 111. 

Bonee KOHKpeTHo noArpynnbi BKJiKJMaioT 

COeA^HeHM^, MMOK^Ll^Me KOHKpeTHbie 4)opMyjibi II 

MJin III, Tfle Z Bbi6paH na KucnopoAa; 

Konbqo A Bbi6paHO m3 cjDeHMna nnn 
saMeiAeHHoro (pemna, rAe cjDeHH/ibHbiM 141/1 kh 
M0H0-, AH- n/iM TpM3aMeineH ranoreHOM, Hnipo 
nnn npocTbiM C1-C4anKMnoM, BKnioHaKJLAMM 
MGTMn, 3TMn nnn nponun; 

R\ b cnynae cfDopMynbi II, Bbi6paH m 
-(CH gj'^L, TAe L Bbi6MpaK)T us: 

-OH, -0(C1-C4ajiKMn). 
-0(C1-C4anKMn)apmia. (C1-C4anKMJi)C02R\ 
OCOR', S(0)mR'. NR'R", npn ycnoeuM, hto 
NR'R" He paBeH NH2. NR'COR". OCONR', 
NR'C02R", NRCONR'R", C02R* mjim CONRR', 
npn - O ycnoBUM mto n > 0; 

MX apun MJiki 6eH3onpoM3BOAHbix, jim6o 
He3aMeLAeHHbix, nvi6o moho-, ai^- i^^^ 
TpusaMGLi^eHHbix apoMaTMMecKHMM 
3aMecTMTennMM, BK/iJonaiOLL^MMM - ranoreH, 
-C1-C6ajiKMn, -OH, C1-C6anKOKCM, 

-0KCM(C1-C4)anKMnc)3eHMn, - C2-4anKeHMn, CF3, 
OCF3, NO2. ON, NH2, 

-C(0)NR'R", rerepoapun, S(0)mR', 
NH(C1-C4anKMn) nnn N(C1- C4anKMn)2; 

cyKL^MHMMMAa; OKcasoniiAOHa; nMnepasMHa; 
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HnH MX SaMeU^eHMblX npMSBOAHblX, tao 

3aMecTMTenM Bbi6paHbi m3 (C1-C4anKtina), 
ct^eHnna BKrifOMan saMeLneHHbiM ct)eHMn, rAe 
cjjeHnnbHbie 3aMeGTHTenM flanjiwicfl o6biHHbiMH 
apoMaTMHecKHMM 3aMecTMTenflMM, 
2-nMpponnAHHOHa n ero 3aMeL4eHHbix 
npoM3BOAHbix (HanpuMep, (C1-6)anKMn, 
ruApoKCM); 2,5- OKca3onnAHHAMOHa nnn ero 
3aMeiAeHHbix npon3BOAHbix (HanpuMep, anKnn, 
Ai^anKMn, ct^eHkin, At^^^Htdn, cnMpo(C4-6)a/iKMJi), 
2,4-TMa30JiMAi^HAMOHa, 2,4-iiMkiAa30JiiiAMHAi^OHa 
v^m MX saMeLAGHHbix nponsBOAHbix (HanpiiMep, 
ajiKM/1, A^a^Kiin, c|>eHiin, amc^hmh), Mnvi kix 
6eH30 \Am MX rerepoapMn 6eH3onpoM3B0AHbix, 

Bbl6paHHblX M3 ct^TaJIMMMAO, OpT06eH30MHOrO 

cynbc})MMMAa, aHfMAP^Aa 

N-Kap60KCMaHTpaHMn0B0M KMCnOTbl MJIM 3,4- 

nMpMAi^HAMKap6oKCMMMAa; 

rerepoapuna, rAe rpynnbi Bbi6paHbi M3 
TMOcfDeHa, nuppona, c^ypana, nMpa3ona, 
MMMAa3ona, ipMasona, TeTpa3ona viriM 
nupnAMHa; n = 0-3; 

M MX ctDapMaL\eBTMHecKM npMBMneMbix coneM, 
BKHioHafl MX xoHMHOBbie ccjiM. R ^, B cjiyHae 

Ct^OpMyJIbl ill M G Z M KOJIbL^OM A, yKasaHHbiMM 

Bbiuje, Bbi6paH M3 -(CH2)nL, rAe 
L Bbi6paH M3: 

-OH, (n>0), (C1-C4anKM;i)Kap6oKCM, mx apwn 
MHM 6eH3onpoM3BOAMbie, nM6o HesaMeiAeHHbie, 
nM6o M0H0-, Ai^- 1^^^ TpM3aMeLi4eHHbie 

06blHHblMM apOMaTMHeCKMMM SaMeCTHTenflMM, 

BKntOMatOLAMMM -ranoreH, -C1-C6anKMn, OCF3, 
CF3, rMApoKCM, C1-C6anK0KCM; NO2, CN, NH2, 
NH(C1- 4anKMn), S(0)mR' unM N(C1-C4anKMn)2; 
Bonee KOHKpeTHo, b cnynae cJjopMynbi III, 

R ^ Bbl6paH H3 -(CH2)n. TAB H paBHO 0 M L 

Bbi6paH M3 4-S(0)mR'c|)eHMna, rAe m pasen 0-2, 

2- MeTMncj3eHMna, 2-MeTMn-4- xnopc|3eHMJia, 

3- HMTpoc|DeHMna, 3-xnop-4-MeTMncj3eHMna, 4- 
TpMct)TopMeTMnct)eHMJia, 3,4-Ai^MeT0KCMC|)eHMJia 
MHM 2,4-AMxnopct)eHMna. 

flpeAnoMTMTejibHO, HacToniAee M3o6peTeHMe 

OTHOGMTCfl K COeAMHeHM^IM c|)OpMynbl 11 MHM MX 

cIsapMai^eBTMMecKM npMeMJieMbiM connM, rAe 

KonbMO A Bbi6paHo ms 

opTOKOHAeHCMpoBaHHoro ctseHMna, 7- 
xjiop(|3eHMna, 7.9-AMxnop4)eHMJia, 
7-xnop-9-MeTMncJ)eHMna, 7-MeTMn-9- 
xnop(t)eHMna, 7, Q-AMMeTuncfjeHMna, 

7- xnop-8-HMTpoc|DeHMna, 7, 9-AMxnop- 

8- HMTpo-c|DeHMna, 7-xnop-9-3TMnct3eHMna, rAe 

L\MC)DpOBbte 0603HaHeHMfl OTHOCflTCfl K 

nonoJKeHMK) na KoneHHOM 

nMpMAasMHXMHonMHOBOM KonbqeBOM CMcreMe; 

Z Bbi6paH M3 KMcnopoAa; 

R** Bbi6paH M3 -(CH2)nL, rAe 

L Bbi6paH M3: -OH, -0(C1-C4ajiKMn), 
-0(C1-C4anKMn)apMna, (C1- C4anKMn)C02R', 
OCOR', S(0)mR', NR'R", npn ycnoBMM, mto 
NR'R" He pasHO NH2, NR'COR". OCONR', 
NR'C02R". NRCONR'R", CO2R' mhm CONRR', 
npM ycJiOBMM hto n > 0; 

apMJia MJIM ero 6eH3onpoM3BOAHbix, nM6o 
He3aMeLAeHHbix, nM6o moho-, fyy\- mjim 

TpM3aMeLAeHHblX apOMaTMMeCKMMM 

3aMecTMTennMM, BKJiioHaioLAMMM -ranoreH, 
-C1-C6anKMn, -OH, C1-C6anKOKCM, OCF3, NO2, 
CN, CF3, NH2, S(0)mR, NH(C1-C4anKMn) mjim 
N(C1-C4anKMn)2; 

cyKL^MHMMMAa, HMnepasMHa mjim ero 
saMeiAeHHbix npM3BOAHbix, rAe daMecTMiejiM 
Bbi6paHbi MS (C1-4ajiKMJia), c|3eHMJia, BKJiioHan 
saMeu^eHHbiM 4)eHMJi, rqe cjseHMJibHbie 
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saMecTMTexiM 3to o6bmHbie apoMaimecme 
saMecTHTe/iM: 2,5-OKca3onMAMHAHOHa hjim era 

saMeU^eHHblX npOM3BOAHblX, Bbl6paHHblX M3 

C1-C6anKMna, c|)eHnna wnn saivieineHHoro 
(pemna, C3-C6cnMpoanKMna; nupponnAOHa m 
ero aaMeu^eHHbix nponsBOflHbix, Bbi6paHHbix na 
C1-C6anKMna, rMflpoKcn, dpenvina; 2,4- 
MMMAasonviAViHAMOHa mjim ero saMeiqeHHbix 
npoMSBOflHbix, Bbi6paHHbix M3 C1- C6anKMna, 
cJ^eHMna \Anv\ 3aMeLi4eHHoro cjseHMna; 
2,4-TMa3onviAMHAMOHa mjim ero saMeu^eHHbix 
npoM3BOAHbix, Bbi6paHHbix M3 C1-C6ajiKiina v\m 
c|3eHMna; \An\A 6eH30 v\nv\ rsTepoapMn 6eH30 
reTepoL4Miaivmeciaix npoMSBOAHbix, Bbi6paHHbix 
M3 -1-c)DTanMMMAa, opTo6eH3o{iHoro 
cyjib4>kiMiiAai anmppvifxa N- 

Kap6oKcviaHTpaHi/inoBOM KMcnoTbi nnn 
3,4-flMKap6oKCHMHfla; 

reiepoapuna, Bbi6paHHoro us TMO(t)eHa, 
MMHAaao/ia, Tpnaaona, Teipasona, cjDypaHa vim 
nupuflUHa; n n = 0-2. npemviymecTBeHHO, f^n9\ 
cceflMHeHMPi cjDOpMyjibi II, n = 0, m L Bbi6paH us: 
ctDGHnna, 4- MeTOKCuctDeHnna, 4-rMAPOKCMct)eHnna. 
4-xnop4)eHMna, 4-MeTMn4)eHMna, 
4-M3onponMnct)eHMna, Hacf^Tuna, 4-ct)Top4)eHmia, 
4-6poMctDeHmia, 2- MeTOKCMc(3eHMna, 

2- rMAP0KCMc|DeHnna, 3-MeT0KCMc})eHMna, 3- 
mApoKCMct)eHi4Jia, 4-TpMc{)TopMeTOKCMct)eHyina, 

3- xnop-4-MeTOKCMct3eHMna, 5- 
MeT0KCM-3-nMpviAMJia, 4-S(0)mR'c|3eHiiJia, rAe m 
= 0-2, M R' o6o3HaHaeT Meinn; 3-x/iopcj3eHMna, 

3- xnop-4-rMApoKCMc|DeHnna , 2-MeTmi- 

4- xnopct)eHMna, S-MeTuncpeHnna, 

2- MeTMnc})eHMna, 3-ct)TopctDeHMna, 
2,4-AMC})TOpc}DeHMna, 3,5-TpMct)TopMeTnn(|)eHMna, 

3- HHTpoctDeHnna, 2- c|3Topc|3eHvina, 
2,4-flMMeTMnc{)eHMna, 3-xnop-4-MeTnnct)eHMna, 4- 
TpMC|)TopMeTMnct)eHnna, 4-M0Act)eHMna, 
3,4-AMMeTMnc)DeHnna, 3,4- AHMeT0Kcnc}>eHMna, 
2-MeTMn-4-MeTOKCMC|)eHMna , 
2-MeTOKCVi-4-6poMc}}eH kiJia , 
2-MeTMn-4-rMAP0KCMc()eHMna, 4-3TMnc})eHMna, 

2.3- AMMeTMJict)eHH/ia, 3,4- AurnApoKcuctDeHMna, 

2.4- AMMeTOKCMcjDeHMJia, 2,4-AMxnopct5eHMna, 4- 
HMTpocf)eHMn-2,5-AMMeTOKCM0eHi4na, 

2.5- AMMeTMn<|)eHMna, 4- 0KCM6eH3Mn4>eHMna, 
2,5-AnrMAPOKCM<i)eHM/ia, 4-BMHmicf)eHMna, 2,5- 
AMct)Topct)eHnna, 2-MeTMn-4-cf)Top(})eHMna, 
3,5-flMMeTOKcnc})eHnna, 4- Kap6oKCMc|DeHmia, 

4- ct)opMaMMAOct3eHMna, 
4-(N,N-AM3Tnnc}DOpMaMMflo) cfDeHnna, 
4-i4MaHo4)eHMna nnn 4-TeTpa3onct3eHmia. 
npenMymecTBeHHO, HacTOJimee M3o6peTeHMe 

OTHOCHTCfl TaJOKB K COeflMHeHUflM ctDopMyjibi II, 

rfle n = 1, n L Bbi6paH M3 KaKoro-nnGo M3 
yKaaaHHbix Bbime SHaMeHUM flna n, paeHOM HynK), 
i/i 6onee KOHKpeiHO, k coeflUHeHnsiM, Bbi6paHHbiM 
m3 1-c}5TopctDeHMna, 4-qMaHoci3eHnna, 
4-TpM(4)TopMeTMn4)eHMna, 4-MeTmict)eHMna, 
neHTact3Topc})eHMna mjim 

3,5-Ai4Tpiic|3TopMeTMn4)eHMna, vim k 
coeAi^HeHkiflM cjsopMynbi II, rAe n = 3, m L 
Bbi6paH M3 KaKOM-/iM6o rpynnw, yKa3aHHoCi aji« n 
= 0 MJiki 1 , a 6onee KOHKpeTHO, k coeAiiHeHMflM, 
Bbi6paHHbiM m ctseHMJia v\m cjpemna, 
SaMeLL^eHHOrO 06blMHb)M apoMaTMHecKMM 
saMecTMTeneM. 

M3 OHMCaHHblX ' 3AeCb SaMeiL^eHHblX 

ajiKMn(C1-6)apMnoB, coAep>Kaii^MX cJjeHnnbHbie 
3aMecTMTenn, yBennHUBatou^ne JiMnocf)mibHOCTb 
c noBbiLueHneM airrnBHOCTn KpacHbix ^^ep, 
flBJiflJOTCfl oco6eHHo none3HbiMM. HanpuMep, 

nOBblLUeHHyK) aKIUBHOCTb MMeiOT 

ct)TopiipoBaHHbie, anKkiji(t)TopkipoBaHHbie, 
ajiKMn(C1-4) MJiki MOHoranoreHMpoBaHHbie 
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6eH3MnbHbie npoMSBOAHbie. (C1-C6)anKiinbHbie 
rpynnbi, saMei^eHMbie KOHqeBot^ CF3 rpynnoft 
oco6eHHO no;ie3Hbi BBHAy mx Heo>KMAaHHOM 

CnOC06HOCTM K paCTBOpHMOCTM, a TaJOKe 

nonesHbi b cbasm c mx nunocpMnbHocTbK). 

riMpuAnnepoM conb, npucoeflUHeHHayi k 
N-2-3TMnbH0My paAHKany b PQD Ko/ibqe, m rfle 
a30T nupMAnna HenocpeACTBeHHO npucoeAHHeH 
K KOHqeBOMy yrnepoAy aTuna, ho o6naAaeT 
CBOftCTBaMM rJ1ML(MHOBOrO aHTaroHMCTa. 
riMpMAMJibHbie KOJibqa, npMCOSAiiHeHHbie 
nocpeACTBOM aiOMa yr/iepoAa nkipiiAMJibHoro 
Konbqa k (CH2)n rpynne coeAi^HeHMn c|>opMynbi 
II, o6naflaK)T sHannTenbHOM mmnH 
peqenTopHOM aHTaroHncTHMecKOM aKinBHocTbio. 

HacTOflinee kt3o6peTeHMe npeflnoMTmenbHO 

TaiOKe OTHOCMTCfl K COeflMHeHMflM cjDopMynbi II, 

rAe n = 2, M reTepoquKnuHecKafl nacTb, KaK 
onucaHO 3Aecb, npucoeAHHeHa k 2-3TMnoBOMy 
yrnepoAy n Bbi6paHa m3 l-cfDiannMHAO, 4- 
ct)eHMnnMnepa3kiHa, cyKquHMivikiAa, 

3.3- AMMeTMn-2,5-OKca3onMAMHAMOHa, 1- 
MeTkinnMppojiMAi^Ha, 

3-MeTMJi-3-cJ)eHMn-2,5-OKca3onMAMHAMOHa, 

3- N-MeTMn- 2,5-MMMAa3onMAMHAMOHa, 

4.4- AMMeTmi-2,5-MMMAa3onMAMHAMOHa, 4,4- 
AMct)eHMn-2,5-MMMAa3onMAMHAM0Ha, 
2,4-TMa3onMAMHAMOHa, 3,4- 
nMpMAkiHAi4Kap6oKCkiMMAa, cynb4)MMi4Aa 
opoTo6eH30MHOM KMcnoTbi (caxapnH), 

4- L|MKrto-reKcnncnMpo-2,5-OKca3onMflMHflnoHa, 
aHrMApnAa N- Kap6oKCM-aHTpaHnnoBOM KucnoTbi, 
6eH3o[e][1 .3] 0Kca3MH-2,4-AH0Ha, 4- 
c|DeHMn-2,5-OKca3onMflMHflMOHa nnn 

3- rMApoKCH-3-MeTnn-2-nMpponMAMHOHa. 

npeAnoMTMTenbHbie coeAHHeHUfl, fljiq 
KOTopbix n paBHO BAMHMLie M L o6o3HaHaeT 
reTepoL^MK/i, BiaiioMaK)T rpynnbi, BbiOpaHHbie m3 
TeTparMApoct)ypaHa, n^nepiiAi^Ha, 
N-MeTHfiniinepkiAMHa, TerparMApo- cfsypaHa, 
1 ,3-AMOKcaHa, 6eH3o-1,4-AMOKcaHa Mm 

CyJIbCt^MMMAa OpT06eH30(lHOpt KMCnOTbl. 

HacTOfiiAee M3o6peTeHMe laioKe, 
npeAnoMTMTenbHo, oTHOCHTcyi k coeAHHeHM?? 
ctDopMynbi II, rAe R*" pasHO (CH2)nL n rAe n = 
1, M L o6o3HaHaeT reiepoapun, Bbi6paHHbiM M3 
TMOc|DeHa, MfiM nMpHAMfia, nnn cjDypaHa, nnn nx 
3aMeiAeHHbix nponsBOAHbix, rAe saiviecTHTenM 

Bbl6paHbl M3 06bNHblX apOMaTMHeCKMX 

3aMecTMTeneM (nanpHMep, rMflpoKcn, ranoreH, 
C1-C6anKMn, cfjeHun nnn rerepoapun), mom m3 
rpynn, Bbi6paHHbix MMMAa3cna, TMasona, 
TMaAMa3ona, nupMAonMpnAi^Ha, nMpMMkiA^Ha, 
HMpasMHa, RMpviAasiiHa, 6eH30Tiioct)eHa, ct)ypaHa, 
6eH30c))ypaHa, mhao/ib nnn TpMasona. mdm m3 
saMeLAeHHbix npoii3BOAHbix. HpeAnoMTMTenbHbie 
rpynnbi, KorAa n = 2 m rAe rejepoapi/inbHafl 
rpynna npucoeAHHeHa k 2-3TMnoBOMy yrnepoAy, 

BKTIHDHaK)? HfieHbl, Bbl6paHHbie M3 MMMAasojia, 

TpMasona, TeTpaaona mjim nupnAHHa. 

HacTOfliAee M3o6peTeHne oTHocmcq laiOKe, 
npeMMyiqecTBeHHO, k coeflUHeHHK) cjDopMyribi II, 
rAe n = 2, M L paBHO W, rAe W Bbi6paH M3 
rpynnbi, coAep>Kaii^eM: tmapokcm, aqeTOKCn, 
6eH3OMnaMMA0, 2-rMApoKCM-2-MeTMnnponaMMAO, 

4- MeTOKCMaHHnMH, 1- 

c|DopMaMMAOMMKJio-reKcaHon, 
2-riiApoKCM6eH3aMMAO. 
Ai^4)eHkinrMApoKCMai4eTaMiiAo, -S-CH3, 

-S(0) 2.CH3. -S-4-MeT0KCMCt>eHMJl, 

5- LiMKnoneHTMn, -S(0)2-3tm;i, -S-3Tnn, 
-S-6yTMn, -S(0)2-6yTMn nnn - S-nponwn. KpoMe 
Toro, 3TM rpynnbi Moryi 6biTb Bbi6paHbi m3 Oph, 
ranoreHa, -CH2-COOR' wnM -CH2C0NR'R", 
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OCH 3, OCH2CH2OCH3. - OCH2CH2OCH2CH3, 
-0-2-MeT0KCM<t)eHnna, -S(0)2Ph, -S(0)2NR'R". 

CF(CF3)2, -CF2CF3, -CF2CF2CF3, 
-OC 2H5OC2H5, -CH2NR'R" nnn 

-CH ^CH^COCH^. HacTOflu^ee M3o6peTeHMe 

OTHOCMTCfl TaioKe K cjjapMaqeBTMHecKMM 
KOMnosMLtHHM, coflep>KaiMMM npeAnoMTMienbHoe 
cx>eAMHeHMe ctDopMy/ibi II, yKasaHHoe BbiLue. \a 
cpapMai^eBTMMecKM npnewneMbiM Hocurenb. 

Heo6xoAMMO yMecTb, hto onucaHHbie sflecb 
clDopMyjibi Moryj 6biTb npeflCTasneHbi b Bufle 
paannMHbix layioMepHbix m CBflsaHHbix c 
pacnono>KeHneM naoMepHbix cfjopM, KaK 
o6cy)KAaeTcfl flanee. HacTOflo^ee M3o6peTeHMe 
BK/iK)MaeT, ecriM He yKasano oco6o, laKMe 
a/ibTepHaTMBHbie cfx^pMbi, a TatoKe BK/iKSsaeT mx 
coJiM, oco6eHHo ct)apMaL^eBTHMecKii npi^eMneMbie 
cojiM npucoeAMHeHvifl. 

MHome 1^3 onMcaHHbix SAecb coeAMHeHMM 
MoryT cyii^ecTBOBaTb 11 6biTb npeACTasneHbi b 
BHAe paanviHHbix TOHHbix TayTOMepHbix dpopM 
(HanpMMep, coeAMHeHMM cooTBeTCTByK)Li4i4e 
coeAMHeHMK) c|3opMynbi I). VKasbiBaeTcn, hto 
TayiOMepHbie ctJopMbi 3tmx coeAHHeHMM Moryi 
TaiOKe cyi^ecTBOBaTb, KorAa Z o6o3HaMaeT 

rHApOKCM, TMOrHflpOKCM, BMUHO MflM anKMJiaMMHO, 

KBK noKBsaHO B c})opMyne 1'. 

Cnei^najiMCTy b AannoM o6nacTM 6yAeT 

A0n>KH0 6blTb nOHflTHO, HTO HeKOTopbie 

coeAMHeHMfl c|3opMynbi I coAep>KaT 
acMMMeTpuHecKM saMeu^eHHbiM btom yrnepoAa, 
M, cneAOBaTenbHo, MoryT cyu^ecTBOBaTb m 6biTb 
BbiAenehbi b onTMHecKii-aKTMBHbix v\ 
pai^eMMHecKvix (popMSX. KpoMe Toro, 6yAeT acho, 
HTO HOKOTopbie coeAMHeHM^i ct)opMynbi I, 
HanpMMep, coeAMHeHi/in, coAep}KaL^uie ABOMHyto 
CBflSb, MoryT cyu^ecTBOBaTb m 6biTb BbiAenenbi b 
sme pasAenbHbix CTepeonsoMepHbix (popM ('E' m 
'Z) OTHOCMTe/ibHO 3ioPi rpynnbi. HeKOTopbie 
coeAMHeHMn MoryT nponennTb nonMMopcjDMSM. 
Heo6xoAMMO ynecTb, hto nacTOJiiAee 
M3o6peTeHMe BKJiKwaeT nK)6yio paqeMvmecKyK), 
oniMHecKM aKTMBHyto nonnMopct^HyK) m 
CTepeoMSOMephyK) <|)opMy, v\nv\ mx CMecM, 
o6naAaK)ii^yjo CBOMCTBaMM, Mcnonb3yeMbiMM npM 
neHeHMM HeMpoflereHepaTHBHbix 3a5oneBaHMM, 
npn 3TOM xopoLuo M3BecTH0 B AaHHOM o6nacTM, 
KaK nonyHMTb onTHHecKn-aKTHBHbie c|3opMbi 
(HanpMMop, nyTGM pasAeneHMPi paqeMUHecKOM 
cfDopMbi MfiM nyTewi cnHTesa m3 
oniMHecKn-aKTMBHbix MCXOAHbix MaTepnanoB) M 
MHAMBMAyanbHbie 'E' m T CTepeoM30Mepbi 
(nanpMMep, xpoMaTorpa(})MHecKiiM pasAejieHMeM 
v\3 CMecM), M KaK onpeAenMTb HeMposau^MTHbie 
CBO^CTBa nyTGM oniicaHHbix 3Aecb HM>Ke 
CTaHAapiHbix McnbiraHMM. 

flanee, M3o6peTeHMe othocmtcji k cnoco6y 
neneHMfi HeBponorMHecKHX 3a6oneBaHMCi, 
BKniOMatoL^eMy BBGAeHne MneKonMTawu^eMy. npw 

Heo6xOAMMOCTM TaKOFO JieHeHMJR, 3C(34>eKTMBHOrO 

KonnHecTBa coeAHHeHMJi cornacHO M3o6peTeHMKD, 
KaK onpeAeneno Bbiiue, mjim ero 
cjDapMaqeBTMHecKM npnewneMOM conn, nnn 
KOMno3Mi4Mn, KaK onpeAeneno BbiLue. 
H3o6peTeHvie TaK>Ke BKnioHaeT cnoco6 
aHTaroHH3aL4MM NMDA peqenTopa y 
MneKonMTaK)U4MX, BKnK)HaK)LAMM BBeAeHMe 
ctDapMat^eBTMHecKM a^xj^eKTMBHoro KonMHecTBa 
coeAMHeHMfl vinv\ ero conii, kbk sa^BneHO b 
ct)opMyne M3o6peTeHMfl, MnM 4)apMai4eBTMHecKOM 
KOMn03ML4MM, KaK MsnoKeho sAecb, 
Hy>KAa)0Li4eMycfl b neHeHMM nai^MeHTy. 
ripeAnoHTMTenbHow o6nacTbio 
TepaneBTMHecKoro npMMeHeHMfi (isnneTcn 
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npoc|3MnaKTMKa M/MnM nenenMe npMnaAKa. 

OapMai^eBTMHeCKM 3<txt)eKTMBHOe KOHMHeCTBO 

coeAMHeHMfl, kbk 3a?iBneH0 b ct3opMyne 
vi3o6peTeHMfl m pacKpbiTO b HacTOflLAeM 
M3o6peTeHMM, MO>KeT BBOAMTbCfl cpa3y nocne 
MLueMUHecKoro npMCTyna a^^ npeAOTSpau^eHUfl 
paspymeHMfl n/nnn oTMnpaHMJ? KneTOK. 
HacTOJRU^ee M3o6peTeHMe othocmtca TaK>Ke k 
cnoco6y npocfjMnaKTMKM M/MnM neneHMfl 
HapymeHMfl, Bbi3BaHHoro B036y>KAaK)Li^MMM 
aMMHOKMcnoTaMM, TBKMMM KaK L-myTaiviaT. 
l/l3o6peTeHMe TaK>Ke othogmtca k cnoco6y 
npeAynpe>KAeHMn M36biTOHHoro npMTOKa mohob 
Kanbi4M$i B i4eHTpanbHbix nefipoHOB. 
M3o6peTeHMe othogmtca k cnoco6y 
npeAynpe>KAeHMn MLueMMHecKoro HeMpoHHoro 
noBpe>KAeHMfl nocne TpaHsmopHOM rno6anbHOM 
uLueMMM M K cnoco6y yivieHbLueHMM pa3Mepa 
MHcjDapKTa nocne noKanbHoro nuieMMMecKoro 
MHcynbTa nyieivi o6pa6oTKi/i nai^MeHia, npM 
Heo6xoAMMOCTM ero neHGHMfl, cpapiviaL^eBTMHecKM 

SCflCtDeKTMBHblM KOnMHeCTBOM coeAMHeHMfl 

(jDopMynw I MnM \\ rAe Z, Konbqo A m R^ m R^ - 
TaKMe, KaK 3Aecb yKasano. KpoMe Toro, hto 
OHM Mcnonb3yK)TCfl npM neHBHMM 6onbHbix c 
BHesanHbiM ocTpbiM npMCTynoM, coeAMHeHMM m 

K0Mn03MLiMM M306peTeHMfl MOryT 6blTb 

Hpe3BbiHaMH0 ycneujHbiMM npM npoct)MnaKTMKe 
Hef^ponorMHecKOM 3a6oneBaeMOCTM b npoi^ecce 
BoccTanoBneHMM cepAeHHOM A^MTenbHocTM MnM 
Ha3HaMaTbcq b KanecTae L^epeGpanbHbix 
npocjDMnaKTMHecKMX cpeACTB b npoi^ecce 
XMpyprnnecKoro BMemaTenbCTBa c bwcokom 
cieneHbKD pwcKa. 

B flaHHOM onucaHMn repMUhbi "anKnn" n 
"anKOKCw" BKnKDHahOT kbk pasBeTBneHHbie, tbk m 
nMHBMHbie paAMKanbi, ho cneAyeT ynecTb, hto 
ccbinKM Ha MHAMBMAyanbHbie paAMKanbi, TaKMe 
KaK "nponMn" kinn "nponoKcn" BKnKJnaJOT TonbKO 
nkiHeMHbie ("HopManbHbie") paAMKanbi, M30Mepbi 
c pa3BeTBneHHOM L(enbK), TaKMe kbk "M3onponMn" 

MnM "M30npOKCM" yKa3blBaiOTCM OC060. 

TepMMH "ranoren" BKnjonaeT cjDTop, xnop, 
6poM M MOA, ecHM He oroBopeno mhofo. 

TepMMH "reTepoapMn" BKnK)HaeT 
reTepoapoMaTMHecKMe rpynnbi MnM mx 

6eH30npOM3BOAHbie, KOTOpbie KOHKpeTHO MnM 
o6o6Ll^eHHO OHMCaHbl MnM paCKpblTbl B AaHHOM 
OnMCaHMM. 

KoHKpeTHbie 3HaHeHMfl (1-4C)anKMna 
BKniOHaiOT MeTMn, ainn, nponun, n3onponMn, 
6yTMn, M3o6yTMn, Biop- SyiMn m Tpei-GyTMn. 

KoHKpeTHbie 3HaHeHMM (2-4C)anKMna, 
coAep>KaiJ4Me ABOMHyK) MnM TpoMHyio censb, 
BKnioHawT BMHMn, 2-nponeHMn (T.e. annMn), 

2- nponMHMn, (T.e. nponaprMn), 2-6yTeHMn m 

3- 6yTeHMn. 

KoHKpeiHbie 3HaHeHHM (1-4C) anKOKCM 

BKniOHaKDT MeTOKCM, 3TOKCM, npOHOKCM, 
M30nponOKCM, 6yTOKCM, M306yTOKCM M 
TpeT-6yTOKCM. 

KoHKpeTHbie snaneHMM (1-6C)anKMna 
BKnioHaK)T MBTMn, 3TMn, npOHMn, M3onponMn, 
6yTMn, M3o6yTMn, BTop-6yTMn m TpeT-6yTMn, 
neHTMn, M3oneHTMn, neoneHTMn, reKCMn, 
M3oreKCMn. 

KoHKpeTHbie sHaneHMfl (2-6C)anKMna, 
coAep>KaLi^ero ABOMHyio MnM TpoMHyra CBfl3b, 
BKnioHaioT BMHMn, 2-nponeHMn (t. e. annMn), 2- 
nponMHun, (T.e. nponaprun), 6yT-2-eHMn, 
2-neHTeHMn, 3-neHTMn, 4- neHTeHMn, 

4- neHTMHMn, 5-reKceHMn, 5-reKCMHMn. 

KoHKpeTHbie 3HaHeHMfl c|DeHMna, 
3aMei4eHHoro 0-4 3aMecTMTenMMM, MoryT 
BKnKinaTb. ho He orpaHMHMBaioTcq a^m 4)eHMna; 
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2- , 3- M 4-ranoreHct>eHMn; 2-, 3- m 4- 
aMMHocf)eHMn; 2-, 3- v\ 4-rMApoKCM(i3eHMn; 2-, 3- 
M 4-UMaH0(t)eHM;i; 2-, 3- m 4-HMTpoc}>eHnn; 2-, 

3- n 4-!vieTMnct)eHmi; 2-, 3- m 4-3TMnct)eHnn; 2- 

3- M 4-nponMncjDeHMn; 2,3 unn 

4- M3onponMnct3eHMn; 2-, 3- m 4- MeTOKCucjDeHun; 
2', 3- M 4-3TOKCMc|3eHMn; 2-, 3- m 
4-nponoKCM4)eHMn n 3,5-flMranoreHct3eHMn, 
3-ranoreH-4-rMflpoKCMc})eHHji m 
3,5-flMranoreH-4-rMApoKCMc|DeHmi m dpeHV\n, 
aaMeu^eHHbiM no 1 , 2 vin\A 3 yrnepoAHbiM aTOMaM 
paA^KanoM MeroKCMaTOKCM, 

MeTOKCM3Tk1J10KCM3TMnOKCM, N, 
N-flMMeTHn3TMnOKCM M 

N,N-flMMeTMn3TMnaMMHMn; 3,4-flMMeTOKCM; 3,4- 
flumApoKcn; 3,5-flMrMflpoKCM; 3,5-flMMeTOKCM; 
3,5-flMmApoKCH MJiM 2,3,4-SMe imn SH M, KpoMe 
Toro, BK/iHDMaeT rpynnbi, Bbi6paHHbie M3 4- 

(SO 2CH3) ctjeHnna, 2-MeTMn-4-xnopc|DeHMna, 

2.4- AMranoreHc|3eHMra, 4-(TeTpa3on) cfjeHnna, 

3.5- TpMC|DTopMeTMnc|)eHMna, 

2.4- A^MeTMJic|3eHiina, 

3- ranoreH-4-MeTmic|3eHMjia, 

4- TpMC})TopMeTMn4)eHMna, 3,4-AMMeTMnct)eHMna, 
2-MeTMn-4-MeTOKCM-cJ)eHnna, 
2-MeTOKCM-4-ranoreHct)eHmia , 
2-MeTnn-4-rMApoKCMCjDeHMna, 

2.3- flMMeTMnct)eHMna, 2,4-AHMeTOKCM4)eHMna, 

2.5- flMMeTOKCMcf)eHnna, 2,5-AmvieTnnct)eHMna, 
4-(6eH3MnoKCM) ct^eHnna, 4-(3Tokch) cjDeHVina, 
2,5-flMrMflpoKcnct)eHMna, 4-BHHMn(t)eHMna, 

2 ,5-Anra JioreHcfDeHnna , 2-MeTMn-4-ct)TOpcjDeHmia 
MfiM 2,3 nnn 4 (CONR'R") cpenma. 

KoHKpeTHbie 3HaHeHM5i cf)eHMn (1-4C)anKMna, 
saMeiAeHHoro 0-4 saiviecTMTenflMM, Moryi 
BKHKDHaTb 6eH3Mn, ctDeHnnoTUfi, ctDeHnnnponun, 
c)DeHMn6yTMn; 2-, 3-, 4- n 5-rajioreH6eH3Mn; 
2-, 3- M 4-CF3- 6eH3MJi, 2-, 3- m 
4-aMMHo6eH3Mn; 2-, 3-, 4-L^MaHo6eH3nn, 2-, 3- 
M 4- HMTpo6eH3Mn, 2-, 3- n 4-MeTMn6eH3MJi; 
2-, 3- M 4-3TVin6eH3Mn, 2-, 3- m 
4-nponMn6eH3Mn; 2-, 3- m 4-rnApoKcn6eH3mi; 

2- , 3- M 4- MeTOKCn6eH3HXi; 2-, 3- M 
4-3TOKCM6eH3Mn; 2-, 3- n 4-nponoKCii- 6eH3MJi, 
n 3,5-AnranoreH6eH3nri, 

3- rarioreH-4-rMApoKCM6eH3Mn, 3,5- AnCF36eH3Mn 
M 3,5-AMranoreH-4-rMAPOKCM6eH3HJi mjim 
2,3,4,5,6- neHTaranoreH6eH3Mn; m c|DeHMn (1-4 
C)anKMn, saMeiAeHHbiM paA^KanoM 

MerOKCMSTMnOKCM, MeT0KCM3TMJ10KCM3TMJ10KCM, N, 

N-AMMeTunsTunoKCM m N, 

N-AMMeTMnsTunaMMHun; 3,4-AMMeTOKCM; 

3.4- AMrMApoKCM; 3,5- AMMeiOKCM; 

3.5- AMrMApoKCM nnn 2,3,4-SMe unw 2,3,4-SH. 
KoHKpeiHbie 3HaHeHM5q ot 4- ao 7-HneHHbix 
KoneL4, coAep>KaLi^MX a30T, Moryi BKJiKDMaTb 
nunepMAMHO, nupponi/iAHHun m aaeTHAHHnn. 

KoHKpeiHbie 3HaMeHMfl reTepoL^MK/iMMecKHX 
paAMKanoB c 2 reiepoaTOMaMVi BKHJonaKDi 
nMnepa3MHMn, MopctDonnHun, OKca3onMHMn nnn 
TMa3MHMn. KoHKpeTHbie 3HaHeHMyi rerepoL^HKnoB 

HHM MX 3aMeLAeHHblX npOM3BOAHblX BKHJOHaKDT 

2-nMpponMAHHOH, cyKquHUMHA, OKcasonnAOH, 

2 ,5-OKCa30nMflMHAMOH . 2 ,4-TMa30nMAMHAMOH , 

2,4-MMMAa3onMAMHAMOH M paaiiMWHbie 
6eH3onpoki3BOAHbie, BKnK}MaK)U4(ie c|3TaniiMMAo, 
aHrviApi^A MsaTOBOM KHcnoTbi, 

6eH30[e][1 ,3]OKca3MH-2,4-AMOH, 
3,4-nMpMA>^H-AMKap6oKCMMMA Mnk) cynbcjsMMMA 

0pTO6eH3OMHOM KMCJlOTbl. 

Bonee nacTHbie SHaMeHun ranoreHa 
BKJitoMafOT xnop M 6pOM. 

Eonee nacTHbie aHaneHMn 
(1-3C)nepct)TopanKmia sicniOMaiOT TpMct)TopMeTMn 



M neHTact)Top3TMJi. 

Eonee MacTHbie sHaMeHUfl ot 4- ao 
7-HneHHbix KOJieq, coAep>Kai4Mx a30T, bk/ikmbiot 
nunepMAMHo, nunepasnHMn m nMpponnAHHnn. 

Bojiee HacTHbie 3HaMeHHf? (1-3C)anKMna, 
^ 3aMei^eHHoro TpMcjDTopMeTunbHoPi rpynnoM, 

BKJIKDHaJOT TpnilOpMeTMn M 2-TpMCt)T0p- 

MeTunsTun. 

Bonee nacTHbie 3HaMeHMfl reTepoapuna 
BKntonaJOT TeTpa3on, dpypan, TM0c}3eH, A^asoJii 
MMMAason, Tp^asoji, hmpmamh, nupMMkiAi^H, 

HMpHAaSMH MJ114 HMpaSMH. 

Bojiee MSCTHbie SHaMGHMfl m 0 2. 

Bonee nacTHbie SHaMeHun n = 0-2. 

Bojiee HacTHbie SHaneHMn cj^eHnna, 
3aMeineHHoro 0-3 saMecTHTenjiMM, Moryi 
/5 BKHfonaTb cj^eHun; 2- m 4-ranoreHctDeHMn; 2- m 
4-aMMH0c|DeHnn; 2-, 3- m 4-rMApoKCMct3eHMn; 2-, 
3- M 4-MeT0Kcvi-ctDeHMn; 2,4-AMrajioreHct3eHMn; 

3.5- Ai^ranoreHct)eHMn; 

2.6- AnranoreH-4-rMApoKCMct>eHMn, 2 -ranoreH- 4 
-MeTuncjDeHMri; 2-MeTOKCM-4-MeTMnc)DeHMn; 

^i^? 2-MeTMn-4-MeTOKCMc|)eHMn; 

3- mAP0KCM-4-MeTmict)eHMn: 
2-rnAP0KCM-4-MeTMJici)eHMn; 

2-MeTM n-4-MeT0KCMct)eHMn, 2 ,4-AMMeTMncpeHMn, 

3,4-AHMeTOKCMcpeHMn; 

2-MeTMn-4-MeTOKCiict)eHMn, 

3.4- AMrMApoKCMcjDeHMn nnn 2,4-AMMeTMnc|3eHMJi; 11 
BiaiKHBiOT sHaneHkin paAi^KanoB, OC060 
noATBep>KAeHHbie b npMMepax. 

Bojiee HacTHbie SHaneHMn ct^eH^n 
(1-4C)anKMna, saMeu^eHHoro 0-3 

3aMecTMTenflMM, Moryi BioiioHaTb 6eH3iin, 
cjseHMHSTiin, 2- n 4-rano-reH6eH3Mn; 2- m 

4- L\MaHo6eH3iin, 2- m 4- HMTpo6eH3Mn, 2- m 
4-MeTOKCM6eH3Mn; 2,4-AnranoreH6eH3Mn, 

3.5- AMranoreH6eH3Mn m 

2.6- AnranoreH-4-rnApoKCM6eH3Mri. 

j5 CooTBeTCTByKDinne ctDeHeTunoBbie nsoMepbi 
TaioKB Moryr 6biTb BKnioHeHbi. 

ripeAnoMTMTenbHbie SHaneHUfl R'' BK/iraHaioT 
rMAP0KCM3TVin, aL4eTOKCM3Ti4n. 4)TanMMiiA03Tiin, 
6poM3TMn (kbk npoMe)KyTOHHbift npoAVKT npn 
nonyneHkiM rnviL;MH pei^enTopHbix aHTaroHkiCTOs), 
cjDBHun, SQgMecfjeHMn, MeTOKCMct>eHkin, 
ruApoKcuctaeHMn, 6eH3Mn, (c(DeHMnnMnepa3MHo) 
3TMn, cjaeHeTkin, xnopcjaeHUJi, MeTMnc|3eHMn unw 
(C1-C4anKMn) cjDeHMn. 

Bonee nacTHbie 3HaHeHHfl R ^ BKnioHaiOT 2- 
45 ruApoKCM-STMn, 2-ai4eTOKCM3TMn, 

2-ct5TanMMMA03TMn, cjDeHMn, 4-MeTOKCn- dpemn, 
4-rMApoKCM4)eHnn, 6eH3Mn, 
2-(4-c|3eHnnnMnepa3HHo) ainn, 2- (peHej\An, 
4-xnopc|3eHMn, 4-MeTMncjDeHnn nnn 

4-M3onponMnct3eHMn. 
50 KoHeMHO, npsAnoHTMTenbHbie sHaneHUfl f\ni\ 
Z, KonbMa A, R'' m m Apyrux, yKaaaHHbix b 
c|x)pMynax I, V, 11, III m t.a- BKntOMaioT 
SHaneHUfl linn rpynnbi. KOTopbie, b HacTHOCTM, 
npeACTaaneHbi b npniviepax u/nnn Ha cxeMax. 

Han6onee npeAnoHTMienbHbie SHaMeHUfl Z 
BKnKDMatoT O nnn OH. 

npeAnoHTHienbHbie 3HaHeHMyi R"^ BKnKDMaraT 

BOAOpOA, c|DTOp, xnop, 6p0M, MCA, aMMHO, 

Meinn, 3TMn, nponun, annun, nponapmn, 
TpMc|)TopMeTMn, neHTa4)Top3TMn, 

eO TpklcjsTOpMeTdnaTMn, H^TpO, MBTOKCM, 3T0KCV1, 

nponoKCM v[ nyiano. 

Bonee npeAnoMTurenbHbie sHaHeHun 
R ^ BKnioMaioT BOAopoA, cjDTop, xnop, 6poM, moa, 

MeTUn, 3TMn, TpV1<|)T0pMeTMn, HmpO, MeTOKCH, 
aMklHO M L^MaHO. 

ripeAnoHTviTenbHbie coeAMHeH^n, MMeK)iAHe 
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(popMyny I (mjim II) BKntoMaK)!: 
(a) 

7-Xnop-1'rMflpoKCM-2-(2-rMApoKCM3TMn)-3,4,5,10 
-TeTparMAponMpnfla3MHo[4,5-b]xMHonMH-4, 1 0-flno 
h; 

(b) 

2-(2-AL4eTOKCH3TMn)-7-xnop-4-rMflpoKCM-1, 2,5,10 

-TeTpamAponMpMfla3MHO[4,5-b]xMHonMH-1,10-flMO 

h; 

(c) 7-Xnop-4-rMAPOKCM-2- 
(2-c})TanMMHfl03TMn) -1 ,2,5,1 0- 
TeTpamflponMpMAa3MHo[4,5-b]xMHonMH-1 , 1 0-flwo 
h; 

(d) 

(7-Xjiop-4-ri4flpoKCM-2-ct)eHMJi-1 ,2,5, 1 0-Terparvmp 
onMpuflasMHo [4,5-b]XMHonMH-1 , 1 O-amoh; 
(e) 

7-Xnop-4-rMApoKCM-2-(4-MeTOKCMc})eHMJi)-1 ,2,5,1 0 
-TeTparMAponMpi/iAa3MH0[4,5-b]xnHonMH-1 , 1 0-amo 
h; 

(f) 

7-Xnop-4-rMApoKCH-2-(4-rnAPOKCMct)eHMn)-1 ,2,5, 1 
0-TeTparMAponMpMAa3MHO[4,5-b]XMHonMH-1 , 1 0-ah 
oh; 

(g) 

4-rnAPOKCM-8-HMTpo-2-(ct)eHMn)-1 ,2,5, 1 0-TeiparM 
flponMpMAa3MHo[4,5-b] xmhojihh-1,10-amoh; 

(h) 

2-BeH3Mn-7-xfiop-4-rMAPOKCM-1 ,2,5,1 0-TeiparnAP 
onkipMAasMHO [4,5-b]XMHonMH-1 . 1 0-ai^oh; 
(i) 

7-Xnop-4-rMApoKCM-2-[2-(4-0eHMJinMnepa3MHO)3T 
kin] 

-1 ,2,5, 1 0-TeTparMAponMpMAa3HHo[4,5-b]XMHonMH- 
1,10-amoh; 
0) 

(7-Xnop-4-ri/iApoKCM-2-(2-c{)eHeTMfi)-1 ,2,5,1 0- 
TeTparMAponMpnAa3MHo[4,5-b]XMHOJiMH-1 ,1 0-amo 
h; 

(k) 

7-Xnop-4-rMApoKCM-2-(4-xnopct)eHnn)-1 ,2,5,1 0-re 
TparnAponnpnAaanHO [4,5-b]xMHonnH-1,10-AMOH; 
(e) 

7-Xnop-4-rMAPoKCM-2-(4-MeTnnct>eHmi)-1 ,2,5, 1 O-t 
eTparnAponMpMAa3MHo[4,5-b]xMHOJiMH-1 , 1 0-pyion; 
(m) 

7-Xnop-4-rMApoKCM-2-(4-M3onponMnct)eHMn)-1,2.5, 
1 0-TeTparMAponMpMAa3MHO[4,5-b]XMHonMH-1 , 1 0-a 
ktOH; 

(n) 

7 , 9-flMxnop- 1 -rMAP0KCM-2-cpeHMn-1 ,2 ,5, 1 0-Terpar 
i/iAponMpMAa3MHo[4,5-b] xmhojiuh-I , 1 0-amoh; 

(0) 

7-Xnop-4-rMApoKCM-2-(1-Hact)TMnaMHHo)-1,2,5,10- 
TeTparMAponnpnAa3MHo[4,5-blXMHonnH-1 ,1 0-aho 
h; 

(P) 

7-Xjiop-2-(4-4)Topct)eHMn)-4-mApoKCM-1 ,2,5,1 0-re 
TparMAponMpnfla3MHo[4,5-b]xnHonMH-1,10-AHOH; 
(q) 

2-(4-BpoMct)eHMn)-7-xjiop-4-rMApoKCM-1 ,2,5, 1 0-re 
TparMAponMpMAa3MHO[4,5-b]XMHonMH-1 ,1 0-amoh; 
(r) 

7-Xnop-4-rMApoKCM-2-(2-MeTOKCMct)eHMn)-1 ,2,5, 1 0 

TeTparMAPonMpMAa3MHO[4,5-blXMHonMH-1,10-AMO 
h; 

(s) . 

7-Xnop-4-rMApoKCH-2-(2-mAPOKCMct)eHMn)-1 ,2,5, 1 
0-TeTparMAponMpMAa3iiHo[4,5-b]xMHOJiMH-1 . 1 0-am 
oh; 

(t) 

7-Xnop-4-rMApoKCH-2-(3-rnApoKCHctDeHMn)-1 ,2,5, 1 
0-TeTparMAPonMpMAa3HHo[4,5-b]xMHonMH-1 , 1 0-ah 
oh; 
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(u) 

7-Xjiop-4-rMAPoKCM-2-(3-MeTOKCMC|)eHMn)-1 ,2,5,10 
-TeTparviAponMpMAa3MHo[4,5-b]xMHonMH-1,10-AMO 
h; 

(V) 

7-Xnop-4-rMApoKCii-2-(4-TpMct)TopMeTOKCMct)eHMn) 
-1,2,5.10- 

TeTparMAponMpMAa3MHO[4,5-b]xMHonMH-1 , 1 0-aho 
h; 

(w) 

7-Xnop-2-(3-xnop-4-MeTOKCMct)eHMn)-4-mApoKCM- 
1.2,5,10- 

TeTparMAponk!piiAa3MHO[4,6-b]XMHonMH-1 . 1 O-amo 
h; 

(X) 

7-Xjiop-2-(2-MeTOKCMnMpMA-5-nn)-4-rMApoKCM-1,2 
,5, 1 0- TeTparMAponMpMAa3HHol4,5-b] 

XMHOnHH-I.IO-AMOH, M KpOMG TOrO, BKJllOHaiOT 

cnei4Mc|3MMecKMe m 6onee npeAnoHTMTe/ibHbie 
coeAMHehiifl, Bbi6paHHbie ms: 
(1) 

7-Xjiop-4-rMApoKCM-2-(4-MeTOKCM-2-MeTMnc|3eHMJi 
)-1,2,5,10- 

TeTparMAponMpnAa3MHo[4,5-b]xnHonMH-1,10-AMO 
H MJiM ere N-MeTMJi- mtOKaMUHOBafl conb; 
(2) 

7-Xjiop-2-(4-xnop-2-MeTMnct)eHMn)-4-rnApoKCM-1, 
2.5.10- 

TeTparMAponMpMAa3MHO[4,5-b]XMHonMH-1 ,1 0-AMO 
h; 

(3) 

7-Xnop-2-(2,4-AMMeTMnc})eHMn)-4-rMApoKCM-1,2,5. 
10- 

TeTparMAponMpMAa3MHo[4,5-b]xMHonMH-1 ,1 O-amo 
h; 

(4) 

7-Xjiop-2-(3,4-AMrMApoKCMCt)eHMn)-4-mAPOKCM-1,2 
.5,10- 

TeTparMAponMpMAa3MHo[4,5-b]xMHonMH-1 ,1 O-amo 

h; 

(5) 

7-Xnop-2-(3,4-flMMeTOKCHct)eHMn)-4-rMApoKCM-1,2, 
5,10- 

TeTparMAponMpMAa3MHO[4,5-b]XMHonMH-1 , 1 O-amo 
h; 

(6) 

7-Xjiop-4-rMApoKCM-2-(2-MeTMnTM03TMJi)-1 ,2,5,1 0 

TeTparMAponMpMAa3MHO[4,5-b]XMHonMH-1 , 1 O-amo 
h; 

(7) 

7,9-flMxnop-2-(2,4-AMMeTMJic|DeHMn)-4-rMApoKCM-1 

,2,5,10- 

TeTparMAponMpMAa3MHo[4,5-b]xMHonMH-1,10-AMO 

H, a laioKe BKnioHaroT coeAHHeHMfl 

(8) 

7-Xjiop-4-rMflpoKCM-2-(2-MeTMn-2-rMApoKCMnponM 

0HaMMfl03TMn)- 

I, 2,5,10-TeTparMAponMpMAa3MHO[4,5-b]XMHonMH-1 

,10-AMOH MJIM 
(9) 

7-Xnop-4-rMAP0KCM-2-(<})ypaH-2-MnMeTMJi)-1 ,2,5,1 
0- 

TeTparMAponMpMAa3MHO[4,5-b]XMHonMH-1 , 1 0-amo 
H MJIM MX 4)apMaL4eBTMMecKM npMGMneMbie cohm. 
ripeAnoHTMTenbHbiM ABnfleTCfl BHyTpMseNHbiM 

nyib BBeAeHMfl. 

riMpMAasMHAMOHbi c|3opMynbi I mhm I' (m/im II, 
MJIM III) MoryT 6biTb nojiyneHbi cnoco6aMM, 

BKnK)MaK)mMlVIM CnOCo6bl, M3BeCTHbte B 

XMMMHeCKOM TeXHMKG f\n^ nojiyMeHMfl CTpyKTypHO 
aHanornHHbix coeAMHeHMM. CoeAMHeHM??, b 
KOTopbix Z o6o3HaHaeT H, Moryi 6biTb nojiyneHbi 
nyieM xjiopMpoaaHMfl tmapokcm rpynnbi 
AMajiKMJi-4-OH-XMHonMH-2,3-AMKap6oKCMjiaTa 
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(licxoAHoe Beii^ecTBo) c McnonbsoBaHMeM 
OKCMxnopMAa cj^occjDopa. 3tot xnopMpoBaHHbii^ 
npoflyKT saieivi BocciaHaBnuBajoT, ncnonbsyfl 

TeTpaKMCTpMC|DeHMncj30CCt3MH Pd(0) M cjDopMnaT 
HaTpufl flriH nonyneHMfl 
flMMeTnnxnHonnH-2.3-flMKap6oKcnnaTa, KOTopwCi 
3aTeM noflsepraK)! ocTaBiunMCfl xuMMMecKMM 
cTaflMJiM (HanpuMep, flo6aBnyifl ruApasMH m 
T.A.). Cnoco6bi nonyHeHMfi nupuflaanHflnoHa 
c|3opMynbi I, KaK yKasaHO BbiLue, npMB6AeHbi b 
KaMecTBe AonojiHiiTenbHbix npMSHaKOB 
M3o6peTeHiifl M MJimocTpupyioTCJi cneAywiUMMM 
Aanee MeroAMKaMii, b KOTopbix aHaneHMn 

OCHOBHblX paAllKaJlOB COOTBeTCTByiOT 

npMBeAeHHbiM BbiLue, ecJiM He oroBopeHo i^Horo. 

(a) /VIA nonyMeHMfl coeAi^HeHMfl c|x)pMynbi I, 
nyiBM o6pa6oTKM cooTBeTCTByiouL;ero cno>KHoro 
AM3c|3Mpa dpopMynh\ IV (rAe R""^ o6o3HaMaeT 
(C1-C3)anKnn), apun nnn 
reTepoapunsaMeu^eHHbiM ruApasHHOM, r^e apun 
Bbi6paH M3 cjDeHnna nnn ero 6eH3onpoM3BOAHoro 
(Hanprnviep, HactDTun), nM6o He3aMeii^eHHoro, 
jim6o saMemeHHoro 1, 2 mjim 3 rpynnaMU, 
Bbi6paHHbiMH M3 -0-(1-4C)anKM;ia, - OH, 
rajioreHa, -NO2, -CN, -CF3. -NH(CO)R', 
-(1-4C)anKMJia. -NR'R", -COsR'. -CONR'R", 
-S(0)mR', -S02NR'R", -(C1-C6)anKMnoKCM(C1- 
C6)anKMnoKcn-, ruflpoKCH (C1-C6) anKMJioKcn-, 
(C1-C6) ajiKunoKCM (C1- C6) anKunoKcn 
(C1-C6)anKnnoKCM-, ruflpoKcn (C1-C6) 
a/iKunoKcn (C1- C6) ariKMnoKCM-, O 
(C1-C6anKMn) NR'R", -NR' (C1-C6anKMn) 
NR'R". - (C1-C6anKMJi) NR'R", OCF3, -NR' 
(C1-C6anKnn), -NR'(C1-C6anKMnrMApoKCM); m 
reiepoapun Bbi6paH us HesaMeu^eHHbix wnn 
3aMeL^eHHbix apoMaTMHecKMX paAMKanoB m \ax 
6eH3onpoM3BOAHbix, BKnioHafomMx nMpnAnn, 
TueHMJi, ctDypaHMJi nnn H3 rpynn, coAep>Kamnx 
flBa reiepoaTOMa, Bbi6paHHbix m3 N, O mjim S, 
laKMX KaK nMpa3on, nMMAason, M3OKca30n, 
OKcason, TMa30Ji, MSOTnason mjim h3 rpynn, 
coflep>KaLL^MX Tpn reiepoaTOMa , Bbi6paHHbix m3 
N, O unM S, TaKHX KaK ipnason, oKcaflnason, 
rAe N Ha reiepoapunbHOM rpynne 
Heo6fl3aTenbHO 3aMeLJ4eH paAHKanoM R, m 
3aMeL^eHHbie apoMaiMMecKne saMecTnienn 
BKHioHaioT o6biHHbie apoMaTMHecKkte 
saMecTMTeni^, Bbi6paHHbie m3 r^APoxcki, ariKOKCki, 
ra/iorena kuin u^MaHo, m reiepoapM/ibha;! rpynna 
npMooeAMHeHa k -(CH2)n nocpeACTBOM aTowa 
yrrepoAa na reiepoapMnbHOM rpynne; hto p,aej 
coeAMHeHne ctDopMynbi V (nMppono[3,4-b] 
XMHonnH) npn KunjiHeHnn BbiiiieyKasannbix 
peareHTOB b (1) aiaHone nnn APyroM 
noAXOAHLMeM pacTBOpnTene b TeneHne 12 m c 
nocneAyHDLL^MM HarpesaHneM ao leivinepaTypbi 
Kunennsq b yKcycHOM KUcnoTe (AcOH). 
CoeAMHeHMB ctDopiviynbi V o6pa6aTbiBaK)T 3aTeM 
MeTaHcynb4)OH0H0B0M kmcjioto^ (MeSOsH) a 
KMnnu^eM MeTanojie kinM ApyroM noAXOAnu^eM 
pacTBopMTene b Tenehkie BoceMHaAiiaTM nacoB c 
o6Da30BaHiieM coeAMHeHMfl ct:>opMynbi I, tab 
R Mnn R^ o6o3HaMaeT apun, KaK 3to yKasano 
Bbime (Cxewa 1); 

(b) AJi^i nonyMeHUfl coeAHHOHMJi ct)opMynbi I, 
nyieM o6pa6oTKM cooTBeTCTBytou^ero cno>KHoro 
AM3ct)Mpa ctDopMyjibi IV (rAe R""^ o6o3HaHaeT 
(C1-C3)anKnn), (C1-C6)anKMnapMn nnn 
(C1 -C6)anKMnreTepo- apunaaMeu^eHHbiM 
rMApasMHOM, rAe apmi mxim reTepoapmi - jaKne, 
KaK onpeAeJieno Bbiiue b (a), b (1) aTanone npii 
KMnflMeHMM M (2) B yKcycHOM KMcnoTe npki 
KMn^Mehtiki c o6pa30BaHMeM coepyiHemvi 
cjDopwynbi I, FAB R'' m R^ Bbi6paHbi m 
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(C1-C6)anKMnapMna, rAe apun m reTepoapun 
MMeioT BbiLueyKasaHHbie sHaneHM^i. MsoMepbi 
nono)KeHMfl, nonyHeHHbie no AaHHOMy cnoco6y, 
nerKo Moryi 6biTb pa3AeneHbi 

C|3paKl4MOHMpOBaHHblM nOAKMCJieHMeM pacTBopoB 

MernyMMH/xonnHa (Cxewa 2); 

(c) A^^' nonyneHMfl coeAHHeHUsi c|3opMynbi I 
nyieivi o6pa6oTKM coeAWHeHUfl cj^opwy/ibi IV (rAe 
R''^ o6o3HaMaeT (C1-C3)ajiKMn), 
(C1 -C6)anKiin3aMeLi^eHHb]M rMApasMHOM, b 
KOTopoM a/iKunbhasi rpynna AononHktTe/ibHO 
saMemena saMecTHTejiflMH, Bbi6paHHbiMM m3 OH, 
OR', SR' nnn NR'R" b aiaHone, npM 
TeMnepaiype KMneHu;^ c nocneAyKDineft 
o6pa6oTKOM KunflLi^eM yKcycHoPi KucnoTOM c 
o6pa30BaHMeM coeAHHeHna ctDopMynbi VI nnn vr. 
TAe R^ M o6o3HaMaK)T saMeinenHbie 
anKunbHbie paAHKanbi, KaK yKa3aH0 BbiLue. 
riojiyMeHHbie coeAMHeHUfl (rAe Y o6o3HaHaeT 
OH, SH Mnn NHR) Moryi sajewi 6biTb 
npeo6pa30BaHbi c o6pa30BaHMeM coeAMHeHMM, 
TAB W npeACiasnfieT - NR'COR", OCONR', 
NR'C02R", NRCONR'R", CO2R nnn CONRR', 
viiM KaK yKasaHO 3Aecb Aanee (Cxeivta 3). 
UlsoMepHyio cMecb o6pa6aTbiBak)T aoAHbiM 
MernyMMHOM nnn boahom CMecbK) 
MernyMMH/xoriMHa c oSpasoBaHneM pacTBopa, 
KOTopbiM Aanee noAKMcriflKJT yKcycHow kmcjiotom 
AO pH 6-7. TsepAbiM ocaAOK 3aTeM 
OTc)DMnbTpoBbiBaK5T A-Hfl OTAeneHMfl MSOMepa no 
3-nono>KeHMK), a cfDMnbTpaT saieivi 
AononHMTenbHo o6pa6aTbiBaK)T yKcycHOM 
KUCJiOTOM AO pH OKono 5,5 c nonyneHnew 
TBepAoro npoAyicra, KOTopbiM HBnflSTCfl 
M30MepoM no 2-nono)KeHMio (Vl'). 

(d) Ann nonyHBHUfl coeAHHeHUfl cjDopMynbi I, 
KaK yKasaHO Bbime b (c), rAe saMeii^eHHafl 
axiKMnbHafi rpynna coAep>Ki4T rerepoLii/iKJiMMecKMe 
paAMKanbi, nyrew (1) o6pa6oTKM 
cooTBeiCTByioinero coeAHHeHUfl c|)opMynbi VI 
Mnn vr (fAe W o6o3HaHaeT (-OH)), 
ranoreHBOAopoflHOM kmc/iotom (HBr) c 

06pa30BaHMeM COOTSeTCTByKDlUMX 

ranoreHMpoBaHHbix npoAyKTOB m (2) o6pa6oTKM 
3Toro coeAMheHUfl HyKneoctDMJibHbiMM 
peareHTaMM c nojiyneHMeM coeAHHehnyi 
cJJopMynbi I, rAe R** n R^ o6o3HaHaK)T 
-(CH 2)"reTepoi4MKn, rAe reTepoi4MKn BK/iJonaeT 

n;iTM- M/kinM ujecTH M/kinM ceMimneHHbiM 
reTepoL\MKn, coAep>KamMM 1, 2 nnn 3 
reiepoaTOMa, Bbi6paHHbix m3 O, N mjim S, rAe N 
reiepoLiMKna Heo6yi3aTenbHO saMeti^eH 
paAHKanoM R', n aTOM yrnepoAa nnn asoia 
reTepoL^nKna MO>KeT 6biTb saMeu^eH paAHKanoM 
R nnn R', nnn c nonyneHneM coeAMHennyi 
cfDopMynbi I c R', pasHbiM -(CH2)nNu, tab Nu 
TaK>Ke paseH ArNH-, R'NH-, ArO-, ArS- mjih 
ApyroMy o6bNHOMy HyKneocjDMny, KOTopbiw 
IVIO>KeT BSaMMOABkiCTBOBaTb c axiKMn6poMMAOM 

(CxeMa 4). OnMcaHHoe SAecb ranoreHMpoBaHHoe 
npoMe)KyTOMHoe coeA^HeHMe TaK)Ke ^cnonbsyKST 
An5i nonyneHMfl Kap6oHOBOM KMcnoTbi M/MJiki ee 

CJ10>KHblX npOV13B0AHblX nyiBM B3aMM0AePiCTBM5^ 

6poMnpoM3BOAHoro c q^aHMAOM Haipkiq m saieM 
ruAponnsoM nnn aTepucjDHKaqneM nonyneHHoro 
quaHonponsBOAHoro. 

(e) Ana nonyneHMfi coeAHHeHUfl cJ^opMynbi I 
onucaHHbiM 3Aecb HOBbiM cnoco6oM, 
BbinonHJieMbiM cornacHo o^u\e\A MeioAUKe, 
onucaHHoti b cxeMe 5, m KOHKpejHO 
nponnnKDCTpupoBaHHOM b npuwepax 35-81. 
3-Kap6oan kokcm -4 - 

rMAPOKCMxtiHOJiMH-2-Kap6oHOBafl KMcnoia 
(nonyneHHafl m3 cooTBejCTBywinero cjioKHoro 
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f\mnmn3(p\Apa (IV) BsaMMOAef^cTByeT c 
TMOHnnxnopMAOM c o6pa30BaHMeM 
cooTseTCTByjoinero 3-Kap6oanKOKCM-2- 
xnopaHrnflpufla, KOTopbiJ^ saanMOfleMCTByeT 
nM6o c apkinrnApaanHOM, r^e apun - laKOM KaK 
onpefleneHo Bbiiiie (b cooTBeicTByioLi^nx 
ycnoBMflx, KaK noKaaaHo b npuMepax), mjim c 
reTepoapunrMflpasMHOM, rfle reTepoapun 
jiBnfleTCfl TaKMM, KaK onpeAeneno Bbime (npn 
cooTBeTCTByKJu^nx ycnoBMflx, npMBeAeHHbix b 
npMMepax). PacTBopnTenn, ncnonbayeMbie aha 
nonyMeHMfl ruApasnAa, BK/iKDHawT n\o6ovi 
6e3BOAMbiPi opraHMHecKH^^ pacTBopnTe/ib, 
Bbi6paHHbiM M3, HanpviMep, TfO, To/iyona, 
CH 2CI2, CH3CI. reKcana mjim jiio6oro MHepiHoro 
opraHMMecKoro pacTBopMienfl. 

HacToninee M3o6peTeHMe othocmtca k 
HOBOMy cnoco6y nonyneHUfl 2-3aMeLAeHHbix 
nupuflaanHo-XMHonMHOB cfDopMynb! I (vinn II), rfle 

o6o3HaHaeT apun m/im reiepoapun, KOTopbiM 
BKHKDMaeT CTaAMU (i) o6pa30BaHM5i 
npoMe>KyTOMHoro 

3-Kap6oanKOKCM-2-xnop-aHrnflpMAa M3 
cooTBeicTByioLL^ero cno)KHoro A^a^KMnoBoro 
3dp\Apa ctx)pMy/ibi IV' n (ii) B3ai^M0Ae(iCTBMe 
yKasaHHoro xnopaHmAPMAa co crsfxvwi (1) m6o 
c apMJirMApaskiHOM, rAe apM/i - TaKof), KaK 
onpeAeneHO Bbiuje, b ycnosi^^ix, onvicaHHbix b 
npMMepax, nii6o c reTepoapMJimApaaviHOM, tab 
reiepoapMn flsnflercfl TaKMM, KaK onpeAeneHo 
BbiLue, B ycnoBM^x, onMcaHHbix b npMMepax, c 
nonyqeHMeM coeAMHeHMfl cjDopMynbi II, rfle 
R ^ o6o3HaMaeT apMn mjim reTspoapMn. B 3tom 
cnoco6e nojiynaeTca TaK>Ke HeKOTopoe 
KoriMMecTBO 3-M30Mepa. BbiiuenpMBeAeHHbiM 
HOBbiM cnoco6 Heo6fl3aTenbHO npoTeKaei nepea 
HOBoe KmoMOBoe npoMe>KyTOMHoe coeA^HeHMe, 
Bbi6paHHoe M3 N-2-apMn (mjim reTepoapMJi) 
mApa3MAa 3- 

Kap6oaJ1KOKCM-4-r^ApOKCMXklHOnt4H-2-Kap6OHOB0(^ 
KMCnOTbl. PeaKI4Mfl UlMK/IMSaqilM M3 

aL\MnrMApa3MAa b PQD TpkiL^MKJiMMecKyK) 
Konbi^eByjo cipyKrypy onTMMa/ibHO 

ocyii^ecTBJineTcn b MeTaHcynbcjDOHOBOM kmchotb 
M MSTaHone. OflHaKO Moryj npMMeHflibCfl 
anKMncynbctDOHOBbie KMcnoTbi hmskofo 
MoneKynapHoro Beca (C1-C4) m cnMpTbi hmskoto 
MoneKyjiflpHoro seca (C2-C6 ajiKMn) c 
Heo6fl3aTenbHbiMM cxjpacTBopMTenaMM , 

Bb!6paHHblMM M3, HO HO OrpaHMHGHHblMM MMM, 

TfO MfiM AHOKcaHa mhm aKBMsaneHTHbix 
pacTBOpMTeneM, KOTopwe pacTBops^roT peareHibi. 
KpoMe Toro, npw HeKOTopbix o6cTonTe/ibCTBax 
(HanpMMep, c aaMecTMre/i^MM, 6oraTbiMM 
a/ieKTpoHaMM Ha apoMaiMMecKOM KonbLte) 
a/ibTepHaTMBHbie KMcnoTbi, HanpMMep, pa36aBn. 
HCI B H2O, Moryi TaK>Ke McnonbsoBaibcyi a^^ 
AOCTM>KeHMfl L|MKnM3aqMM. KpoMG Toro, MoryT 
6biTb TaK>Ke McnojibaoBaHbi ApyrMe opraHMMecKMe 
pacTBopMTenM, laKMe KaK AH3TMnoBbiM acJjMp, 

flMOKCaH, CH2CI2, CH3CN, f\M<X> MHM 

aKBMBaneHTHbiM pacTBopMie/ib A^ifl 
ocyLnecTBneHMfl coMeTaHMS mhm LtMRnMaai^Mn. 
3tot npoMe>KyTOHHbiM npoAyKT, 

npeMMymecTBeHHo, Mcnonb3yK)T npM no/iyneHMM 
coeAMHGHMM ctsopMyjibi II, TAe R** o6o3HaHaeT 
apMn. fMApasMA mokbt, b saBMCMMOCTM ot apM/1 
MJiM reTepoapMji3aMecTMTeneM, nepexoAMTb 
HenocpeACTeeHHO b 2-3aMeLAeHHbif^ PQD mjim 
Mepea npoMe>KyTOHHoe nHTMMneHHoe 
nMpponbHoe npoMasoAHoe, Koiopoe AaeT 3aTeM 
KaK 2-, TaK M 3- aaMeu^eHHbie PQD. 
3neKTpoHOAOHopHbie rpynnbi na apMnoBOM 
KonbL^e cnoco6cTByK)T ceneKTMBHOMy 



o6pa30BaHMK) 2-3aMeiAeHHoro PQD. 
CTepMHecKMe acf^ct^eKTbi lame Moryr BJiM^Tb Ha 
creneHb ceneKTMBHocTM. 

(f) Ann nonyHeHMJi coeAMHeHMn 4>opMynbi I 
HOBbiM onMcaHHbiM aABCb cnoco6oM, 

^ BbinonHeHHbiM cornacHO o6ii\e\A MeTOAMKe, 
onMcaHHOM B CxeMe 6, m KONKpeiHO 
npoMnnracTpMpoBaHHbiM b ne orpaHMHMBawiAnx 
npMMepax 42a m 43a m b npMMepax 82-103 m 
npMMepax 138-142. 2- 

nMpponMAOHKap6aMMAXMHonMH-3-Kap6oHOBafl 
KMCJiora, nonyMeHHafl fmapohmsom 
cooTBeicTByioiAero 3-MeTMnoBoro acjDMpa, 
KOTopbiM nonyMaioT BsaMMOAeMCTBMeM 
cooTBeicTByjoiAeM 

3-Kap60MeTOKCMXMHOnMH-2-Kap60HOBOM KMCnOTbl 

/5 c Ai^MMKnoreKCMJiKap6oAMMMMAOM mhm ApyrMM 

nOAXOAflLl^MMM A^MMMAHblM CBf13blBaK)L14MM 

peareHTOM, tbkmm KaK 

flMM3onponMnKap6oAMMMMA n nMpponMflMH, 
BsaMMOfleMCTByeT c N-TpeT-6yTOKCMKap6oHMn-N- 
2(CH2)nM (n=0-4) TMApaaMHOM [(nonyneHHbiM 
B3aMMOAeMCTBMeM nM6o (a) 

TpeT-6yTMnKap6a3aTa m >KenaeMoro 
C1-C4anKMnapMna mjim saMeiAeHHoro 
a/iKMnapMna mjim ajiKOKCManKMJi npoMSBOAHoro, 

TAe KOHL^BBOM aJIKMHbHblM yPJiepOA MMBBT 

noAXOAWMyK) yxoAfliAyio rpynny, Bbi6paHHyK) m3 
rajioreHa (X) mhm TpMct>jiaTa, b paciBopMiejie, 
TaKOM KaK flMcD, CH2CI2 mjim CH3CN MnM mx 
3KBMBaneHTa, m ocHOBaHMfl, TaKoro KaK 

3 MHM, AJin n=0 (HanpMMep, np^Moe 
H-apMJibHoe saMeiAeHMe). ApyrMX rpynn, KOTopbie 
MoryT nerKO BsaMMOAef^cTBOsaTb c 
TpeT-6yTMJiKap6a3aTOM c o6pa30BaHMeM 
MCXOflHoro AnsaMeu^eHHoro PMApasMHa 
TpeT-6yTMn-0-(C0) N-N-R\ BKHJonaiOLAero 
nK)6oM anKunapun, apMnoKcuanKMn, 
anKunoKCManKMH, anKkinoKCManKMnoKCM mhm 
anKunreiepoapMn, yKaaaHHbtM aflecb, rAe 
anKunbHaa rpynna MMeei noAXOAHiAyK) 
yxoflJiLi^yK) rpynny, nM6o (b) noAXOA^Li^ero apMna 
MHM saMeLL^eHHoro apunrMApaaMHa c An-jpei- 
6yTMnflMKap6oHaTOM b opraHMHecKOM 
40 pacTBopMTene (nanpuMep, TfO mjim eMy 
aKBMBaneHTHbiM), jim6o (c) (Anji n=1-4) 
noAXOA^LAero apMna mhm aaMeiAeHHoro 
apMnanbAerMAa mjim aaMeiAeHHoro 

anKMnanbAerMAa c TpeT-6yTMnKap6a3aTOM b 
KMns^LAOM reKcane mjim aKBMBaneHTHOM 
opraHMHecKOM pacTBopMTene, c o6pa30BaHMeM 

COOTBSTCTByiOlAerO MMMHa, KOTOpbIM SaTGM 

BOCCTaHaenMBajoT BoccTaHasjiMBaiomMM 
areHTOM (nanpMMep, BH3 TfcD mhm LIAIH4)J c 
o6paaoBaHMeM KnKDMeBoro npoMe)KyTOHHoro 
rMflpasMfla, KoropbiM L^nKJiMsyKDr s CHaSOaH/TfcD 
MnM aKBMBaneHTHOM pacTBopMTene c i^enbK) 
ceneKTMBHoro oGpaaoeaHMa 2-3aMeL4eHHoro 
apMna MnM anKMnapMJia PQD mhm aaMeiAeHHoro 
anKMna PQD. 3tot cnoco6 Mo>KeT 6biTb o6b!MHO 
McnonbaoBaH A^n ceneKTHBHoro nonyneHMfl 
55 coeAMHeHMfl cfjopMynbi II. TpeT-6yTMnKap6a3aT 
KOMMepnecKM AOCTynen, a R''-aaMeu4eHHbiM 
ruApasMH TpeT-6yTMJiKap6oHaTa nerKO nojiyMMib. 

(g) N-2-apMJi- m reTepoapMnaaMeiAeHHbie 
MaoMepbi MoryT nerKo m ceneKTMBHO 6biTb 
nonyneHbi, KaK noKaaano na cxeMe 7, nyTBM 

^ o6pa6oTKM apMn- mjim reTepoapMnrMApa3MHa 
6eH3anbAerMflOM c nocneAyKJu^MM 

BOCCTaHOBneHMeM rMflpaaMAMMMHa c 
o6pa30BaHMeM N-apMn-N-6eH3Mn3aMeu4eHHoro 
TMApaaMHa. 3to coeAMneHMe noABepraraT saTBM 

BaaMMOAeMCTBMK^ C 3-Kap60KCM-3C|)Mp- 

2-xjiopaHrMAPMA XMHonMHOM c o6pa30BaHMeM 
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KnK)MeBoro mApasMAHoro npoMe)KyTOMHoro 
npoAyKia, Hanpuwep, N-2-apMn(MnM 
reTepoapMJi)-N-1- 6eH3Mn-rMApa3MA 
3-Kap6oanKOKCM-4-rMApoKCMXMHonMH-2-Kap6oHOB 
OM KMcnoTbi, KOTopblii o6pa6aTbiBaiOT 
nocneAOBBTenbHO xonnHrnApoKCMAOM npn 



HarpeBBHiiM 



(80-1 80°C) 



MeTBHcynbcf^OKMcnoTOM nnn aKBUBaneHTHOM 

KMCnOTOM B npHCyJCTBHM UriM OTCyTCTBMM 

pacTBopviTenn A^^ ceneKTMBMoro o6pa30BaHvifl 
N-2-apmi PQD. 

CneAyeT OTMeiHTb, hto o6b!MHo, Korfla 
Mcnonb3yK)T HecMMivieTpMHHbie rMApa3iiHbi, 
HanpwMep, rAe R"" m nBJifltoTCfl pasnnHHbiMM 
rpynnaMM, n/in KorAa McnonbsytoT 
MOHOsaMeu^eHMbiM rMApasMH, Aon>KHa 
nonyHaibCfl CMecb npoAyKTOB (2-3aMeLi^eHHbie m 

3- 3aMeLL^eHHbie, ecnn He npmvieHflTb onucaHHbm 
3Aecb HOBbiM cnoco6. TaKne cmbcm pa3AenfliOT 
cTaHAapTHbiMM (HanpHMep, xpoMaTorpact)MeM m 
nepeKpucTannnaaL^MeM) MeioAMKaMU, 
M3BecTHbiMM B AaHHOki o6nacTi^ M 
Mcnonb3yeMbiMM Rn^ sTbix qenefi. CoeAMHeHkie 
c|3opMyjibi I, TAe L o6o3HaHaeT 
reTepoqMKJiMHecKM^ paAMKan, TaKoi^ kbk 

4- (C1-C6) saMeL^eHHbiM nMnepasMH vinvi 
4-apMJi3aMeLL^eHHbiM nkinepasMH mjim ct^Tan^MMAo 
MJiM Apyrof^ KOMMepnecKM AociynHbiM 
HyKneoctsMnbHbtfi reTepoi^HKn, Mo>KeT 6biTb 
nojiyMGHO B3aMM0AeMCTBMeM reTepoquK/iMMecKMX 
HyKTieoctDnnbHbix coeflUHeHUM c 2- hhm 
3-ranoreH(C1-C6anKMn)nMpMfla3MHo[4,5- 
b]xMHOJiMHaMM cJ^opMyjibi I, nocneAHMM m 
KOTOpbix nonyHaHDT m cooTBeicTByHDii^MX 
ruflpoKCM coeflMHeHMM, KaK onvicaHO Bbioie b (d). 
KaK 6yfleT noKasaHO b npuseAeHHbix p,anee 
npHMepax, coeAnneHMfl b paMKax AaHHoro 
moQpejems^ nony^aioT npuMGHeH^eM 

pa3H006pa3HblX XM M MHeCKMX CM HTeTHHeCKHX 

CTBAMM MJiM MeTOAViK. KnK>HeBbie 
npoMe)KyTOHHbie npoAyKTbi noKasaHbi Ha cxeiviax 
MJiki onMcaHbi b TeKCTe. ripniviepbi 1-34 mcxoa^t, 
o6bNHO, M3 coeA^HeHkivi ct)opMynbi IV' m AaiOT, He 
ceneKTMBHbiM cnoco6oM, Mepe3 npoi\/ie)KyTOHHbiM 
npoAyKT V" (3a ncKnfOHeHneM npHwiepos, tab 
saMGLneHne nnn BsanMOAeMCTBMe c 
N-2-rMApoKCManKMn npoMSBOflHbiM) >KejiaeMbie 
Mnn npeflnoMTMTenbHbie N-2-apnn- nnn 
saMeu^eHHbiM apunnponsBOAHbie (nanprnviep, 
R ^-apun nnn saMeinennbiM apun, n n=0). 3tmm 
cnoco6oM nonynatoT laioKe N-2-6eH3Mn- nnn 
ctDeheTH/inpoMSBOAHbie m mx saMeu^enHbie 
BapnaHTbi. HsoMepb), nonyHeHHbie 3tmm 
cnoco6oM, nerKO pasAeJiMMbi. flpyme KJitoMBBbie 
npoMe)KyTOHHbie coeAMHeHM^ b HanajibHbix 
npuMepax BKntosaiOT N-2-mAP0KCManKVin PQD, 
KOTopbit^ 3aTeM B3aMM0Ae£^CTByeT c (huslumm 
ajiKiin)-(C1-4)-KMCJioTaMii c o6pa30BaHMeM 
cooTBeTCTByjoL^ero cno>KHoro 3c|3Mpa. 
VrnepoAHan L^enb, CBn3aHHan c N-2-a30TOM, 
Momei coAepjKBTb 1-6 yrnepoAHbix axoMOB c 
ruApoKCM rpynnoM na kohl^g. N-2 apun 
nponsBOAHbie nonynafOT laioKe e npuwepax 35 m 
T.A., rfle KflHDHeBblM npoMe)KyTOMHbiM 
coeAMHeHneM AB/ifieTCfl 

XMHOnMH-2-XnOpaHrMflpMfl, KOTOpbIM 

B3anM0fleMCTByeT c apun rMApasnHOM, o6pa3yq, 
B HeKOTopbix cnynaax ceneKTHBHO, N-2-apMn 
PQD. KoHeHHO, N-MeTun-rnfOKaMMH nnn Apyrwe 
coni4 (HanpMMep, xoxiMHa, naTpun m t.a.) /lerKo 

nOJiyHMTb M3 COOTBGTCTByiOLHerO 

npGALUGCTBGHNklKa. npOMe)KyTOMHblM PpOAyKTOM, 

nonynaeMbiM m3 xnopaHrMAP^Aa, nennercn N-2 
apMfl (MJIM SaMGLl^GHHblA apMH) fkiApasMA 
3-i€ap6oanKOKCki-4- 
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rMAP0KCt4XMH0ni1H-2-Kap60H0B0M KMCnOTbl, 

KOTopbif) npii 6jiaronpviflTHbix ycnoBM$)x 
o6pa3yeT N-2-apMn3aMeL^eHHbiM PQD. 

yCOBGpiUeHCTBOBaHHafl MGTOAMKa, 

Mcnonb3yK)Li^afl 1 3kb. ncxoAHoro 
apMnrMApa3MHa, onucana b npuMepax. 06bNHo 
Mcnonb3yK)T f\n^ L4m</in3annn npoMG>KyTOHHoro 
rMApa3HAa MeTaHcynbcfDOKUcnoTy b MeiaHone 
MHH TfO. KoHeHHO, nK)6bie 

MeTOKCMct5eHMnnpon3BOAHbie Moryi 6biTb 
ruAponnsoBaHbi HBr mjim APyroM kmcjiotom 
(Hanpmviep, CH3SO3H), o6pa3yfl 

COOTBGTCTByiOmMe rMAPOKCHnpOMSBOAHbie. 

N-2-rMApoKCManiain PQD npoii3BOAHbiG 
Mcnonb3yK)Tcn aji^i nonyHGHUH 
cooTBeTCTByK)L4MX N-2-rajiorGHanKMn PQD 
npOM3BOAHblX, KOTOpbIG McnonbsyKJTCJi B 
KaMecTBG npoMe>KyTOHHbix coeAHHeHMf^ Ann 
nonyHGHMfl, nanpuMep, 
N-2-anKMn(C 1 -C4)TMoanKnn(C1 -C4) rnnqnH 
peqenTopHbix aHiaroHncTOB. CooTBeTCTByjoL^MM 

TMOnflT aHMOH nOBepraiOT BSaHMOflGMCTBI/IK) B 

flMO c N-2-ranoreHa/iKmi PQD. Kohghho, 
aMMHbi, aHviJiMHbi kiJiM APyrMG 
reTepoi^MK/iMHecKne mjim rejepoapMnbHbiG 
HyKJieo^Dnnbi Moryr BsaMMOfleMCTBOBaib c 
N-2-anKMn-(C1-C4) ranorcH PQD, o6pa3yn 
cooTBSTCTByromMR HyKneoctJMJibHbii;^ 
3aMGLi4GHHbiM PQD. B 3TOM cnoco6G MCnOJlbSyiOT 

/1M<S> MJIM aKBMBaJlGHTHblM OpraHMHGCKMM 
paCTBOpHTG/lb. 

DpMBGAGHHblM B KaHGCTBG npMMGpa, HO HG 
OrpaHMHMBaK)L^MM, KJ1K)HGB0M CnOC06 

cGnGKTMBHoro nojiyHGHnyi N-2-apMna, 
reiepoapMna, saMemeHHoro anmna mjim Apyrux 
npoM3BOAHbix, nonyHBHHbix 1/13 JiK)6bix N- 

2-npOMG)KyTOHHblX COeAMHGHMM. BKJllOMaGT 

nonyMGHMG CHanana 2- 

nupponnAMHaMMAosaMeineHHoro xnHonMHa, 
KOTopbiM o6pa3yeTcyi m3 cooTBeTCTByiOLL^ero 
2-Kap6oKCM-3-Kap6oanKOKCMXMHonMHa. 3to 

COGAMHGHMG MJIM aHaJIOrMHHbIG COGA^HGHM^I 

(nanpMMGp, c rpynnaMM, SKBMBajieHTHbiMM 

□MppOJIMAMHaMMAO) rMAP0J1M3yK)T AO 

06pa30BaHM» COOTBGTCTByiOLUlGrO 2- 

nMpponMAMHaMkv;o-3-Kap6oKCMXMHOJiMHa, 

KOTOpbIM 3aTeM nOABGpraKDT COMGTaHMK) c 

Bbi6paHHbiM R"" -N-N-C(0)0-TpeT-6yTMJi 
rMApa3MHOM, Mcnonb3y^ Bbi6paHHbiM a^i^mma 
(nanpMMep, flCC mhm SKBUBaneHTHbiPi), c 
nojiyMGHMBM KJiraneBoro rMApasMAHoro 
npoMejKyroHHoro coeAnneHnyi, nanpMMGp, 
2-nMpponMflMHaMMflo-3-Kap6oHOBOM 
KMcnoTbi-NR'- N(BOC)rMApa3MAa, KOTopbiM, b 
ycnoBMflx L\MKJiM3aLiMM, o6pa3yeT N-2 
saMemeHHbiM PQD 6e3 o6pa30BaHMfl b 

KaKMX-nM6o KOJIMHGCTBaX N-3 3aMGl4GHHOrO 

PQD. McnonbsyGMbie b stom cnoco6G 
rMApasMHbi JiGHco nojiynaioT m3 kommgphgckm 
AocTynHbix npoAyiaoB, KaK onMcano 9Aecb, tag 
jim6o TpeT-6yTMnKap6a3aT, nM6o 

AM-TpGT-6yTMJiAMKap6oHaT Mcnojib3yK)Tcq AJifl 

BOC npM OAHOM M3 N rMApaSMHa, B 3aBMCMMCX:TM 
OT TOrO, WBnflGTCJI JIM R' apMHOM, MJIM 

ajiKunapunoM, mhm saMeineHHbiM ariKMnoM, unM 
reTepoapMjioM, mjim anKMnreiepoapMnoM. 
HanpMMep, 6eH3Mn mhm 3aMGi4GHHbiG 
6GH3MJinpoM3BOAHbie, onMcaHHbiG 3Aecb, nerKO m 
yAo6H0 nonyneHbi m3 cooTBeTCTBywu^eM 

2-nMpponMAMHaMMAO-3-Kap60HOBOM KMCJIOTbl M 

N-6GH3M J1-N -TpeT-6yTMJiKap6oKCMrMApa3MHa. 
KOTopbi^ B HacTonLi^ee speM^i nojiyMaK>T m3 
cooTBGTCTByK)Li4Gro apMjiajiKMnrajiorGHMAa m 
Tpei- 6yTMnKap6a3aTa. TpGT-6yTMnKap6a3aT 
jiGrKo BCTynaeT b o6M6HHyK3 pGaKi^Mio c 
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ranoreHOM mjim cnnpTOM, TaKMM kbk ip]A<pnaT, 
o6pa3yfl )KenaeMbif4 mApaskiH. 

^pyroii npoMe)KyTOMHbiM m rnML^HH 
peiieriTopHbiR aHiaroHUCT BKJiiOMaeT N-2-apMn 
PQD, saMeineHHbiM i^viaHO saMecTHTeneM mhm 
saMecTMTenflMH. 3Ta rpynna (CN) Mo>KeT 6biTb 
aareM npeo6pa30BaHa c nonyneHvieM 
Kap6oHOBbix KMcnoT, Kap6oHMnranoreHMflOB, 

CJ10>KHblX SCtDkipOB, aMMflOB MHH TeTpasojiOB. KaK 
yKaaaHO panee, flnn nonyneHMfl paannMHbix 
reTepoi4HKnnMecKvix coeAHHeHUM ^^n\A mx 6eH30- 
kinvi reTepoapMn6eH3onpo3BOAHbix, mn9i\ou\)AXC^ 
rnviL^MH pei^enTopHbiMM aHTaroHMCTaMii, 
iicnonb3yK3T aHMOHHoe saMeu^eHi^e 
(HyKneo4>MnbHoe zaMeii\eme). N-2 
rajioreH(C1-4)ajiKvin PQD BsaMMOfleMCTByei c 

Bbl6paHHblM HyKneOC|DMJ10M (reTepOL^MKHMHeCKHfl 

MJ1M reTepoapi/iJibHbiPi, rfle rerepoapun BicnioHaeT, 
HanpuMep, coeflUHeHUH, noKaaaHHbie b 
npuMepax m onucaHHbie sflecb) c o6pa30BaHMeM 
cooTBeTCTsyKDiuiero N-2-HyKneoc})nn-(C1-4)anKmi 
PQD. 

HeKOTOpbie N-2-reTepoL(MK/inHecKMe PQD 
Moryi 6biTb aaieM ruflponMSOBaHbi c 
o6pa30BaHMeM aiviMAOcnMpTOB, bxoa^lmmx b 
oG-beM HacTO^LMero M3o6peTeHMfl. Hanprnviep, 

OKCV130J1MAMHAMOHbl JierKO rMApOJIMSyiOTCfl AO 
COOTBeTCTByK)L^MX aMMAOCHMpTOB, KaK ROKasaHO 

B nptiMepe 112 m Tadnnqe 5. Ha CTpaHni^ax c 
c|3opMynaMM noKasaHbi HeKOTopbie ms KnioMeBbix 
nepeHMcneHHbix SAecb npoMe)KyTOHHbix 
coeAMHeHMM. OcHOBHbie npoMe)KyTOHHbie 
coeAMHeHUfl BKn)oiHaK)T coeAtiHeHUJi cj^opMyn 
XIV-XX. 

HacTOflii^ee M3o6peTeHMe oTHOcmcq k 
cnoco6y nonyneHvifl coeAHHeHUfi cjDopMynbi II, 
BKnKDHaioineMy: 

(a) o6pa6oTKy coeAHHeHMfl cjDopiviynbi V mjim 

XIV KMCnOTOM, Bbl6paHH0M M3 HM31UMX 

anKMn(C1-C4)cynbc}30HOBOM KMcnoTbi, b 
noflxoflflLUGM opraHMMGCKOM pacTBOpMTene, nnn 

(b) o6pa6oTKy coeflMHeHMP cjDOpMynbi IV' 
ajiKMnapun- unu anKunreTepoapMnrnApasnHOM b 
cpefle nonyipHoro pacTBOpme/isi n cna6ovi 
KMcnoTbi; uni/i 

(c) o6pa6oTKy coeAMHeHUin c|x)pMynbt IV', rAe 
Y Bbi6paH M3 -OH, -SH unw NHR, rAe R 
o6o3HaHaeT (C1-C4)anKMn, peareHTOM, 
Bbi6paHHb!M M3 (I)R2nC(0)CI; Mnn (ii) RC(0)X 
MjiM (iii) ROC(0)CI; mjih (iv) HBr/NaCN/H20 Mnn 
RON; nfiM (v) RNCO, mjim R'R'NC(0)CI, Mnn m 
flpyroM 3JieKTpoctDnnbHOM rpynnbi, 
nepeHMcneHHOM 3Aecb, c o6pa30BaHMeM, b 
MacTHOCTM, coeAHHeHMfl ct)opMynbi XXI; nnn 

(d) o6pa6oTKy coeAUHGHUfl ct)opMynbi XV, tag 
X o6o3HaMaeT ranorsH, HyKnGoc|DMnbHbiM 
peareHTOM, Bbi6paHHbiM ii3 reTepoi^MKna uriM ero 
6GH30-, MJiM reTepoapMn6eH3onpoM3BOAHbix; vim 

(e) o6pa6oTKy coeAMHeHkin cjsopMynbi XXII 
saMeu^eHHbiM mApadkiHOM c o6pa30BaHMeM 
coepyiHeH\Af\ ct)opMynbi XVII b opraHMMecKOM 
pacTBopMTene b noAxoA^iAMX ycnoBUflx; mhm 

(f) o6pa6oTKy coeAMHeHMJi cfDopMynbi XVIII 
cBn3biBaK3iAMM peareHTOM, Bbi6paHHbiM m 
AHMMMAa M AH3aMeiAeHHbiM ruApasMHOM 
(t)opMynbi R'- NHNHC(0)0-TpeT-6yTnn b 
opraHMHecKOM pacTBopnTene b npMcyTCTBUM 

COOTBGTCTByroLAGM KMCflOTbl, MHH - 

(g) nocneAyJOLL^yK) o6pa6oTKy coeAHHehUfl 
ctDopMyjibi II, KaK yKa3aH0 b n.2, rAe 
coeAnneHMe coAep>KMT ctDennnbHoe Konbi^o 
3aMeLneHHoe MeTOKCurpynnoM nnn rpynnawn, 
KMCJioTOM c nonyMeHneM c|DeHMnbHoro 
3aMecTMTen$i Mnn saMecTkiTeneCi, ]Am 
Aa/ibHeMLuyK) o6pa6oTKy coeAi^HeHMfi 4>opMynbi 
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II. TAe coeAMHeHkie He HaxoAi^Tcn b (t)opMe 
cojin, ct^apMai^eBTMMecKM npneMJieMbiM 
ocHOBanneM c nojiyMenneM cjDapMaL^eBTHHecKH 
npvieMneMOM conn, hhm AanbHeMLuyio o6pa6oTKy 
coeAMHeHHfl cjDopMynbi II, rAe coeAHHeHne 
C0Aep>KMT ctDeHMfibHoe KonbL40 3aMeujieHHoe 
quanorpynnoM nnn rpynnaMU, (i) ocHOBaHneM c 
nonyMenneM Kap6oKHcnoTHoro sawecTHTenfl nnn 
saMecTMTeneM, nnn (ii) KucnoTOM c nonyMehneM 
aMMAHoro saMecTMTenfl, nnn (iii) asuAOM c 
nonyneHneM TeTpaaonbHoro saMeciMienfl, rAe 
Kap6oKMcnoTHbiM aaMecTkiTenb mokct 6biTb 
aaTGM o6pa6oTaH ranoreHMpyK)LAMM areHTOM m 
saMeiAeNHbiM aMMHOM ct>opMynbi HNR'R" c 
nonyHBHMeM saMeLAehHoro aMMAHoro 
saMecTHTenn, MnM Kap6oKMc/ioTHbtM paA^Kaji 
MO)KeT 6biTb Aaiiee o6pa6oTaH cnnpTOM (C1-C6) 
B npMcyTCTBMM KMcnoTbi c nojiyHeHneM 
cno>KH03(t)MpHoro 3aMecTMTenfl (C1-C6), nnn 

(h) nocjieAyK)Li^yK) o6pa6oTKy coeAHHeHkia 
c})opMy/ibi II, rAe coeAnneHne coAep>KMT 

OKCOSOriMAHHAHOH, OGHOBaHkieM B BOAHOM 

pacTBOpe c nojiyHehneM aMUAocnupTOBoro 
saMecTHienn KaMeciBe W, KOHqeBoro A^fl 
(CH 2)n yrnepoAHofi qenn npn n = 1-4; nnn 

(I) nocneAyioiAyK) o6pa6oTKy coeAHHeHUfl 
ct^opMynbi il, TAe coeAMHeHbie coAep)KMT 
cynbcf)MAHyK) rpynny, OKHcnuTenbHbiM areHTOM b 
noAXOA^Li^MX ycnoBM^x a^^ o6pa30BaHiin 

^ v\m S(0)2 rpynnbi. 
Ecnn OHM He AocTynnbi KOMMepnecKH, 
Heo6xoAMMbie McxoAHbie npoAyKTbi pj\^ 
onucaHHbix Bbime npeapaLAeHufi MoryT 6biTb 
nonyneHbi cnoco6aMi^, Kojopbie Bbi6paHbi m 

CTBHAapTHblX OpraHMMeCKMX XliMMMeCKMX 

MeTOAMK, cnoco6oB, ananornHMbix CMHTesaw 
M3BeCTHblX, CTpyKTypHO noAo6Hbix coeAMHeHMM, 
MHi/i cnoco6oB, aHanori/iHHbix onMcaHHbiM Bbiuje, 
nnn cnoco6oB, onucaHHbix b npuMepax. 

HeKOTopbie cno>KHbie Anscjjupbi c}3opMynbi IV 
AJifl McnonbsoBaHnq b peaKquqx c 3aMeLJ4eHHbiM 
rMflpa3MH0M c LienbK) nonyHeHna coeAHHeHHf? 
cjDopMynbi I, Moryi 6biTb nonyHBHbi o6pa6oTKOM 
coeAMHeHMM cjDopMynbi VII noAXOAflmuM 
ocHOBaHMeM, TaKMM KaK anKoron^T lAexioHHoro 
MeTanna (nanpviMep, TpeT-6yTOKCiiA KaxiM^i) b 
noAXOA^iAeM pacTBopMTene, TaKOM KaK 
TpeT-6yTaHon, a^^ ocyLAeciBneHMn saMbiKaHkin 
uikiKna ki, TeM caMbiM, nonyneHMn )KenaeMoro 
cjio>KHoro AM3c|3iipa. B yKa3aHH0M coeAMHeHkin 
c|3opMynbi VII. sHaneHMe Y cooTBeTCTByeT 
cjieAywiAMM, c nojiyMeHneM cooTBeTCTBywLAero 
3HaHeHMfl Ann Z, KaK yKaaano: 

a. CHO, ecnn >KenaeMoe 3HaHeHMe Z - 
BOAopoA; 

b. COOR''^ rAe R''^ o6o3HaHaeT 
(C1-C3)anKMn, ecnn )Kenaeivioe 3HaHeHMe Z - 
ruApoKCM (layTOMepHO aKBUBanehTHbiM okco); 
yKa3biBaeTCfl, mto MoryT ncnonbsosaTbCfl 
anKuncnoKHbie acjsupbi, ho ohm ne AatoT 
KaKoro-nM6o cMHTeTMMecKoro npenMyiAecTBa). 

c. CSOR''^ wnn CSSR^^, ecnM axih Z 
)KenaTenbH0 SHaMenne TuornApoKCH (SH); m 

d. CN, ecnM >KenaeMoe snaMOHMe Z - awMHO. 
He Tpe6yeTCfl BbiAeneHMe coeAMheHMfl 

ct)opMynbi VII AHfl nonyHeHMfl cxJOTeeTCTByrou^ero 
coeAMHeHM« ct)opMynbt IV'. Jlymue nojiyHMTb 

Cn0>KHblM AMSCtDUp cjDOpMynbl IV' B OAHOM 

peaKTOpe, 6e3 BbiAeneHMfl coeAHHeHMfl 

Ct)OpMynbt VII M3 pGaKqMOHHOM CMGCM. 

Cno>KHbiM AUSTMnoBbiM 3c)dmp c^DopMynbi IV', 
rAe Z o6o3HaMaeT tmapokcm (unM okco), mokgt 
6biTb TaK)Ke no/iyMeH o6pa6oTKOM aHrMAPMAa 

N-Kap60KCMaHTpaHMnOBOM KMCXlOTbl ctx)pMyjibi X 
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HenocpeflCTBeHHO HaipueBof^ nnn KanMeeoM 
co/ibK) (C1-C3)ajiKMnoBoro (HanpuMep, 

AM3TMJ10BOro) 34)Hpa 2-OKCOnHTapHO^ KMCnOTbl B 

noAXOflfli^eM pacTBopmene, laKowi KaK 
flMMeTuncfiopMaMMfl. 

Cno>KHbifi AM3c}5Mp c|)opMynbi IV', TAe Z 
o6o3HaMaeT TuornflpoKcn mokst 6biTb nonyweH 
o6pa6oTKOM cooTBeicTByiou^ero cno>KHoro 
flM3cl3Mpa ct)opMynbi IV, rAe o6o3HaMaeT 
rviApoKCM, peaKTMBOM JIaBeccoHa (Lawesson's), 
2,4-6MC(4-MeTOKCMCJ)eHiiJi)-1,3-flMTMa-2,4-flMc})oc 
dpeian- 2,4-AMcynbc|DMAOM b noAXOAai^eM 
pacTBopnTene, TaKOM KaK Tonyon mjim 
AMMeTOKCMSTaH npn 50-1 10°C. 

SaMeii^eHHbiM mmma ct^opMynbi V, tab 
B-Konbqesoki N lepaeT H, m Z o6o3HaHaeT, 
HanpuMep, NH2, Mo>KeT 6biTb nonyneH 
o6pa6oTKOM cnoKHoro AH3c(DMpa cjjopMynbi IV', 
rAe 3HaMeHHK> Z cooTBeTCTByei ra/ioreH rpynna, 
TaKa;? KaK xnop v\m 6poM, aMMiiaKOM c 
o6pa30BaHkieM dpiamhA\Af\a, KOTopbiM 
BsaMMOAeiicTByeT sareM c apiifirviApasMHOM, 
o6pa3yn V, KOTopbifi saTOM peampyeT o6biMHbiM 
o6pa30M (CxeMa 1), o6pa3y?i KOHeHHbiCi 
niipHAa3MH0XMHoni/iH. 

CoeAMHeHne ctDopMynbi VII, rAe Y 
o6o3HaHaeT CN, CHO, COOR^^ CSOR''^ mjim 
CSSR''^, rAe R^^ o6o3HaHaeT C1-C10 anKUji, 
a-nKeHun i/inn ariKHHun rpynny, MO>KeT 6biTb 
nonyneHO o6pa6oTKOM cooTBejcTByKJu^ero VIII 
AMajiKiiJiaMeTHneHAi^Kap6oKCVinaTOM, TaKUM KaK 
AMMeTMfi- ai4eTMneHAi^Kap6oKCktnaT, b 
noAXOAsiL^eM pacTBopmene, laKowi KaK (C1-C4) 
cnMpT. B KaMecTBG pacTBopMTeji;) 
npeAnoHTMieneH TpeT-6yTaHon. 

OpTO-awMH ct^opMynbi VIH' motkbi 6biTb 
nojiyMeH sTepn^DHKaqneCi cooTBeTCTBytou^eM 
KMcnoTbi ct^opMynbi VI IT o6bmHbiMM cnoco6aMM. 
B CBOK) OMepeAb, KucnoTa cj^opiviynbi VIH' MO>KeT 
6biTb nonyneHa cHSTneM aai^nTbi y 
cooTBeTCTByfou^ero nponsBOAHoro c}?opMyjibi 
VIH", rAe aMMHorpynna 6bina sau^nu^eHa 
o6bNHOM saiAMTHOki rpynnoM Pr (laKOM KaK rper- 
6yTOKCMKap6oHMn, t-BOC). CoeAHHeHne 
ctDopMyjibi VIH", B cBoto onepeAb, MOKei 6biTb 
nonyneHo nocneAOBarenbHbiM 
BsaHMOAeMCTBueivi aMMHa c|3opMynbi IX CHa^ana 
c AByM^i 3KBkiBaneHTaMii fiMTMMopraHkmecKoro 
coeAMHeHMfl (HanpuMep, TpeT-6yTMnJiMTMfl) c 
o6pa30BaHi^eM At^^i^TneBoro npoM3BOAHoro, 
KOTopoe MO>KeT 6biTb Kap6oKCM/iMpoBaHO nyieM 
BsaMMOAeMCTBuq c AByoKiiCbK) yrnepoAa. Ammh 
ct)opMynbi IX MO>KeT 6biTb nonyMeH 3aLHMT0M 
cooTBeTCTByK)U4ero (HesaiAMLi^eHHoro) aMMHa 
o6bmHbiMii cnoco6aMM. 

OpTo-aMMH ctDopMynb! VIII, TAe Y o6o3HaHaeT 
COOR''^, TaK>Ke MOJKei 6biTb nojiyneH cnoco6oM, 
KOTopbiM OTHMMaeTCfl OT TOJibKO MTO onucaHHoro 

BbllUe, TeM, HTO CTaAUK) 3TepMCtDMKai4MM 

ocyu^ecTBnflKDT, ncnoribsyfl ocHOBaHne 
(HanpuMep, rwApnAa Haipmi) m saiew 
anKunnpyjoLi^MM areHT R''^X c sainniAeHHOM 
KMcnoTOM cjaopiviynbi VIII", a He kmcjiotom 
ct)opMyjibi VIII'. 

OpTO-aMMH cfjopMynbi VIH', tab Y o6o3HaHaeT 
COOR''^, TaK?Ke MOJKei 6biTb nonyMBH 
cooTBeTCTByfoii^ero anrnAPHfla 
N-Kap6oKCMaHTpaHnnoBOM KMcnoTbi c}3opMynbi X 

OCHOBaHkieM (TaKkIM KaK rMApOOKCMCb LL^e/lOHHOrO 

Meranna) b cnupjOBOM pacTBopmene cJjopMynbi 
R^^OH. 

AHfMAPMA N-Kap60KCMaHTpaHMnOBOM 

KMcnoTbi c}3opMynbi X Mo^KOT 6biTb nonyMGH 
o6pa6oTKo(^ usaTMHa c|3opMynbi XI tpmokcmaom 
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xpoMa B npMcyrcTBMM yKcycHoro aHmApt^Aa, v\m 
HaAOKCkiKap6oHOBO(^ KMcnoTof^, TaKoPi KaK 
MarHMeBafl conb MOHOHaAOKcucjDTanMeBOM 
KMcnoTbi, M B HOAXOA^ineM pacTBopnTene, laKOM 
KaK yKcycHaH KMcnora. 

MsaiMH c|3opMynbi XI MO)KeT 6biTb nonyneH 
LinKJinaai^nePi ruApoKCMUMUHaqeTaMHAa 

CJjOpMynbl XII B KOHl^eHTpupOBaHHOM cepHOM 

KMcnoTe npw 60-80°C. 

FHApoKCMMMViHoaMeTaMkiA 4>opMynbi XII 
MO)KeT 6biTb nonyneH o6pa6oTKoC% ais/inHa 
4)opMynbi XIII c xnopanbrMApaiOM b 
npMcyTCTBMM cynb^^aTa Harpiin m r^ApoxnopMAa 
rviAPOKcvinaMMHa m b noAxoA^u^eM 
pacTBopnTene, TaKOM KaK BOAa. 
N-TpeT-6yTOKCMKap6oHMnrMApa3MHbi, 
Mcnonb3yeMbie no HacToaiAeMy M3o6peTeHHK), 
Moryi 6biTb nonyneHbi cornacHo cnoco6y, 
npMBeAeHHOMy Aa^ee b npniviepe 82C. 
HanpuMep, 

N-TpeT-6yTOKCMKap6oHMn-N'-neHTact3Top6eH3nnr 
MApasMH; N-Tpei- 

6yTOKCMKap6oHMn-N'-2-LiMaHo6eH3MnrnApa3MH; 
N-TpeT-6yTOKCMKap6HMn-N'-3-xnop6eH3MnrMApa3 
mh; N-TpeT-6yTOKCMKap6oHMn-N'-3, 5- 
AMTpM-c|3TopMeTMn6eH3MnrMApa3WH; 
N-TpeT-6yTOKCMKap6oHMn-N '-3- 
clDeHMnnponktnrktApaskiH; 
N-TpeT-6yTOKCMKap6oHMn-N'-4-MeTMn6eH3Mn-rMA 
pasMH; 

N-TpeT-6yTOKCMKap6oHMn-N'-4-TpMC})TopMeTMn6e 
H3Mn- n4Apa3MH; 

N-TpeT-6yTOKCMKap6oHMn-N'-4-i4MaHo6eH3MnrviAp 
asMH M N- 

TpeT-6yTOKCHKap6oHMn-N'-2,4-AHMeTMnct)eHMnrM 
Apa3MH. KpoMe Toro, nacTOfiii^ee M3o6peTeHMe 

OTH0CMTC51 TaK>Ke K 3TMM HOBbIM 

rnApa3MHnpoM3BOAHbiM n K cnoco6y mx 
nonyHeHMfl n npuMeHeHnyi b KanecTBe 
npoMe>KyTOHHbix npoAyKTOB f\n^ coeAMHeHiia c 

KJltOMOBOM npOMe>KyTOMHOM 

2-nMpponi/iAMHOKap6aMMAXMHonMH-3-Kap6oHOBOM 
KucnoToj^ c L(ejibK) o6pa30BaHkin cx^eAi^HeHMfl 
cpopMyjiw II c noMombK) hobofo m opMrnHanbHoro 
cnoco6a, KaK onucaHO 3Aecb, b pesynbTaie 
KOToporo ceneKTMBHo o6pa3yeTcn 
N-2-3aMeL4eHHbii^ PQD. npoMe>KyTOHHbie 
ruAPasMHbi, McnojibsyeMbie A^n nonyMeHun 
N-2-apMn mjim N-2-3aMeiAeHHbix apun PQD, 
MoryT TaK>Ke 6biTb nonyneHbi cornacHO He 
orpaHMHMBaKDLi^eMy npuMepy 42a. 

N'-TpeT-6yTOKCnKap6oHMn-N'-apnn nnn 
saMeij^eHHbie apunnpoMSBOAHbie nonyHawT c 
noMOL^bK) 3Toro HOBoro cnoco6a, Aa^oLnero 
B03MO>KHOCTb ceneKTMBHoro nonyMeHMfl 
N-2-3aMeu^eHHbix PQD. 3tot cnoco6 MOKei 
6biTb npeflnoHTMTejibHbiM f\T\9\ apunsaMeii^eHHbix 
npoM3BOAHbix, nepeHMcneHHbix SAecb m b 
cjiopiviyne nsoGpeTeHUfl. 

CneAyer oTMGTMTb, mto MHome ms McxoAHbix 
BeLABCTB ^J\^ onMcaHHbix BbiLue cnoco6oB 
CMHTesa mn9\\oic9\ KOMMepnecKn AocTynHbiMM 
m/mjim LUkipoKo MSBecTHbi B HayMHOM nkiTeparype. 

ripMMepaMM noAXOA^iA^x ct3apMaL(eBTMHecKti 
npHOMJiewbix coneM cny>KaT conn. 

06pa30BaHHbie CX^HOBaHMflMkl, KOTOpbie AaK3T 

c}}M3MOJiorviHecKM npnewineMbiM KarnoH, raKOM KaK 
menoHHOM MeTann (oco6eHHO huthm, HajpuM m 
KanuM), LuenoMHOseMenbHbiii Meiann (oco6eHHo 
KanbL^MM n MarHMM), conn an\ou\AHV\^ wnn 
aMMOHMJi, a TaK>Ke conn, nonyneHHbie c 
noAXOA«LAHMM opraHMMecKMMn ocHOBaHiiyiMH, 

TaKMMM KaK X0JlMHrMAP0KCHA, TpMSTMnaMMH, 

Mopc|3oniiH, nkinepMAMH, dTMneHA^aMHH, nM3iiH, 
3TaHonaMMH, AM3TaHonaMMH, TpusTaHonaMMH, 
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N'MeTkin-D-rJiK>KaMHH (MernyMHH), aprMHMH ki 

TpMC(mflpOKCM- MeTMJl)aMMHOMeTaH. 

npeAno>^TkiTenbHbi HarpMeebie m KanMesbie com 
xojiMHa ki MernyMMHa. HaTpt^eBbie n KanvieBbie 
conn xonnHB oco6eHHO npeAnoMTHTenbHbi. 

npM BHyipMBeHHOM TepaneBTHHGCKOM 

npuMeHeHMM, nocne npviCTyna, nMpHflaanHflnoH 
4)0pMynbi I o6biMHO bboa^t b bmab noAXOA^i^e^ 
ctDapMai^eBTHMecKOM KOMnoam^HM, Koiopasi 
coflep>KMT coeAMHeHne no M3o6peTeHMK), 
yKasaHHoe Bbime, BMecTe c cfDapMaL^eBTMHecKM 
npneMJieMbiM pacTBopi4Te/ieM m/im HockireneM, 
npM 3T0M KOMnosMqMK) noA6kipa}OT c yneroM 
KOHKpeTHoro Bbi6paHHoro nyTM BseAeHMfl. TaKiie 

KOMn0314UMV1 COCTaBJiniOT C/ieAyK)L^l1M 06'beKT 

M3o6peTeHMn. Ohm MoryT 6biTb nonyneHbi 

06blMHblMM CnOC06aMV1 C MCnOJIbSOBaHklGM 

o6biMHbix Ao6aBOK m CBflsytoLHnx Beii^ecTB m 
Moryi 6biTb B BHA© paannMHbix AOSnposaHHbix 
ct>opM. Hanpniviep, ohh Moryi 6biTb b ctDopwe 
Ta6neT0K, Kancyn, pacTBOpOB unvi cycneHsuM 
AJn^i nepopajibHoro BseAeHUfl; e ct)opMe 
cynnosmapneB fxnfi peKranbHoro BBGAeHUJi; b 
cjDopMe ciepunbHbix pacTBopoB nnn cycneHsnii 
A/ifl BBeABHM^ nyreivi BHyTpHBeHHOM mjim 

BHyTpMMblLUeHHOkl MH^beKL^MM MJIM BJIklBBHliSi; M B 

ctx}pMe , nopoLUKOB BMecTe c c|:>apMaqeBTMHecKti 

npMeMneMbIMM MHepTHbIMM TBepAbIMM 

pa36aBMTejiflMii, iamM\A ksk naiaoaa, A^n 
BBBAeHMfl nyreM BAVBaHMfi. 

Rosa BBOAMMoro coeAViHeHMfl cornacHO 
ki3o6peTeHMio o6fl3aTenbHo AOii>KHa 
BapbiipoBaTbCfl B cooTBeTCTBkiM c npasMHaMM 
xopoLUO ii3BecTHbiMM B AaHHOM o6nacTii, 
yMMTbiBaioii^MMM cnoco6 BBeAeHMfl, creneHb nocT 
ULueMMHecKoro nopa)KeHMfi, aec m BospacT 
nai^neHTa. 06biMH0, coeAHHeHne cornacHO 

M306peTeHHK> BBOAMTCfl TenJlOKpOBHblM 
>KMBOTHblM (jaKMM KaK MenOBeK) B KOJlMMeCTBe, 
Tpe6yeM0M A^^I AOCTH>KeHMfl 3C|DC|DeKTMBH0M 
AOSbl, o6bNHO A03bl B MHTepBafie 
npn6nM3HTejibHO 0,01 - 100,0 Mr/Kr seca lena. 
HanpuMep, ecnn coeAHHeHne bboamtca 
BHyipuBeHHo, ero KonMHecTBO cociaBn^eT 
npM6nM3MTenbHo 0,5 - 100,0 wr/Kr Beca rena. 

Cnei^MajiMCTy e AaHHOM o6nacTM TexHuioi 
noHHTHo, MTO coepyiHeme cor/iacHo 

M306peTeHMK) MO>KeT BBOAMTbCfl COBMeCTHO C 

ApyruMki TepaneBTMMecKMMM v\m 

npocJjunaKTMMecKMMM cpeACTBaMM viMnvi 

MeAMKaMeHTaMM, KOTOpbie He flBJlfllOTCyi C HMMM 
MeAMMMHCKM HGCOBMeCTHMblMH. 

fleMCTBue coeAMHeHMM comacHO 
M3o6peTeHMHD KaK aHTaroHUCTOB K rnnqnH 
pei4enTopy NMDA pei4enTopHoro KownneKca 
MoryT 6biTb npOAeMOHCTpupoBaHbi oahmm mjim 
6onee ciaHAapTHbiMn MCcneAOsaHnyiMM, laKHMn 
KaK MCcneAOBaHne na cBjqsbiBaHne [ ^H] 
-r/iMMMHa (McnbiTahi/te A) m MCCJieAOBaHM^MM in 
vivo, TBKMMM KaK MLueMnn, MHAyM^pyeMafl 
KapoTMAHOki oKKniosMeM Ha MOAenM necMaHKn 
(licnbiTaHMe B). B AononneHMe k 3TMM 
McnbtTaHM^M, coeAMHeHun A^HHoro ii3o6peTeHM;i 
npoBepnioT McnbiTanneM na KpacHbix s^fxpax 
KneiOK (McnbiTaHne C) m ncnbiTaHneM na 
cpeAHBM i4epe6panbHoii apiepuM Kpbic 
(McnbiiaHHe D). 3tm ncnbiTaHUJi noATBep)KAaK5T, 
HTO coeAHHeHMfl no n3o6peTeHMK) SRanaraTCfl 
NMDA pei^enTopHbiMM aHTaroHncTaMn in vitro h 
in vivo. HeKOTopbie coeflMHeHMfi no M3o6peTeHi/iK) 

flBHJlJOTCfl CUnbHO ASMCTByiOlUMMH NMDA 

peqenTopHbiMM aHTaroHncTaMH. HeKOTopbie m3 
nepeHMcneHHbix coeAHHenn^i (to ecTb, 
3-(2-ai^eTOKGM3TMn), 3-(n- MeTOKCM4)eHMJi) wnn 
3-(n-rMApoKCMct)eHMn)-7-xnop-4-rMApoKCM-1 ,2,5, 1 
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0- TeTparMAponMpnAa3MHo(4,5-b] 

XMHOnMH-1,10-AHOHbl) MMBK)! SHaMehne IC50 B 

[ ^H]Gly McnbiTaHMM Bbiuje 100 MK/Monb m, laKUM 
o6pa30M. Menee aKTMBHbi, hbm mx 6onee cunbHO 
AeficTByioLUMe ananorn. B MacTHocTM, 
coeAMHeHMJi no HacTOflineMy M3o6peTeHMKD c 
R"", o6o3HaMaK)L4MM a/iKM/i, apwn v\m 
reiepoLiMKn, KaK onpeAeneHO 3Aecb, m R^, 

paBHbIM H, flBnflKDTCJ? CUnbHO AeMCTByHDLL^MMH 

pei^enTopHbiMM (rnnqnH) aHTaroHMCTaMM. 
l/lcnbiTahne A 

B MccneAOBaHMM na CB5i3biBaHiie [ ^H]- 
rnkiL^HHa HeMponanbHbie ckiHanTvmecKMe 
MeM6paHbi nonynaioT m3 Bspocjibix (oKono 250 r) 
caML^OB Kpbic Sprague Dawley. 
CBe>KeMcceMeHHbie o6pa3L(bi Kopbi ronoBHoro 
M03ra M runoKawna roMoreHHSMpytOTCfl b 0,32 M 
cyKpo3bi (110 Mr/Mn). CnHanTocoMbi BbiAenflJOT 
qeHTpuct^yrnpoBaHMeivi (1000 o6/mmh, 10 mmh), 
cynepHaiaHT oca>KAaK)T (20000 o6/mmh, 20 muh) 
n BHOBb cycneHAMpyK)T b ABa>KAbi 
AMCTnnnMpoBaHHOM BOAe. CycneHSHfo 
i4eHTpMcjDyrMpy»oT 20 muh npn 8000 o6/mmh. 
rionyMeHHbiPi cynepHaiaHT m neiliKOL^MTHyK) 
nneHKy ABa)KAbi npOMbiBaroi (48000 o6/mmh, 10 

MMH BHOBb CycneHAlipyiOT B ABa>KAbl 

AenoHMSOBaHHoii BOAe). FlojiyMeHHbM ocaAOK 
6bicTpo 3aMopa>KviBaK)T (6aH;i m3 cyxoro 
nbAa/aTBHona) noA cnoeM ABa>KAbi 
AenoHMSOBaHHOM BOAbi M xpaH«T npM -70 °C. 

B ABHb 3KcnepMMeHTa oTTasiHHbie 
ctiHanTMHecKne MeM6paHbi roMoreHM3kip3yioT b 
TKaneBOM roMoreHnaaiope Brinl^mann Polytron 
(tm. Brinkmann Instruments, Westbury, N. Y. 
) B 50 MMonb 

Tpnc(rMflpoKcmvieTMn)aMMHOMeTaHi4HTpaTe, pH 
7,1. MeM6paHbi MHKy6npytOT c 0,04% 
Sufact-AMPS X100 (tm. Pierce, Rockford, IL) 
B 6y4)epe b TeneHne 20 mmh npn 37°C n 
npoMbisawT LuecTb pa3 nyieM 
qeHTpucjDyrMpoBaHMn (48000 o6/mmh, 10 mmh) m 
BHOBb cycneHAMpyiOT b 6yc|Depe. KoHeMHbifi 
ocaAOK roMoreHMSMpyjoT npw 200 Mr sec 
Bna>KHoro/Mn 6y4)epa pj\9\ MccneAOBaHMyi Ha 
CBfl3biBaHi/ie. 

Rn^ [ ^H] -rnm^MH CBfl3biBaHMfl 
N-MeTun-D-acnapjaT peqeniopy, 20 
HahOMonb [3h] -^nM^MHa (40-60 Ci/MMonb, 
New England Nadear, Boston, MA) HHKy6MpyK)T 
c MeM6paHaMM, cycneHAMpoBaHHbiMM b 50 
MMonb 

TpMC(rMApOKCMMeTMn)aMMH0MeTaHL4MTpaTe, pH 

7,1, B TeneHMe 30 mmh npM 4°C. fnML^MH, 1 
MMonb, Mcnonb3yK)T A^fl onpeAeneHMn 
HecneL;Mc|DMHecKoro cB^sbiBaHM^i. CB$i3aHHbiM 
[ ^H]- rnMLiMH onpeAenyiK)T ot cBo6oAHoro, 
Mcnonbsyfl xapaecrep khgtok Brandel 
(Biomedical Research and Development 
Laboratories, Gaittiersburg, MD) a^« 
BaKyyMHOM ctDMnbTpai^Mn nepes cfDnnbTpbi m3 
cieKnoBonoKHa (Whatman GF/B from Brandel, 
Gaithersburg, MD), npeABapnienbHo 
nponwTaHHbie 0,025% nonMSTMnenuMMHOM. 
06pa3L4bi, ocTaBiiiMec« na cjDvinbTpe ms 
cTeKnoBonoKHa npoMbiBatOT 3 pasa b o6L4eM 
cno>KH0CTM 2,5 MH xonoAHOfo 6y4)epa. 

PaAMOaKTMBHOCTb M3MepnK)T >KMAKOCTHblM 
CLlMHTMnnfll|MOHHblM CMeTMMKOM. SHaMeHMO 

'^50 nonynaJOT ms perpeccuM no HaMMeHbiuuM 
KBBApaTaM logit-log (AnMHHbie norapMctsMbi) 
o6pa6oTKM AaHHbix. XapaKrepnbie 

IC50 sHa^eHMfl f\m cx>eAMHeHMM no 

M306peTeHMIO COCTaBHAIOT 06bNH0 MBHee 50 
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MKMonb M MJiniocTpiipyiOTCfl coeAMHOHMeM 
npuMepa 1 (IC5o=40 mkM), npuMepa 2 

(1^50=0,50 MKMonb, npuMepa 10 (IC5o=0,12 

MKMOnb). 

Apyme npMBeAeHHbie 3Aecb npnis/iepbi 
onwcbiBaiOT rnnL^HH aHTaroHncTbi. 
McnbiTaHkie B 

npM McnbiTaHMM in vivo, ncnonbsyjoLi^nM 
MLueMMHecKyKD MOflenb necHSHKH, eapocnbie 
oco6m necHaHOK Mongolian (50-70 r) 
aHecTeanpyKDT 2-3% ranoiaHOM (halothane). 
BunaiepanbHbie oGu^ne KapoTHflHbie apiepnn 
men pacKpbiBaKDT m HaKiiaAbiBaK^T 
MMKpoaHeBpMHecKMe 3a>KMMbi. CnycTfl 10 mmh 
(ecjiM MHoro He yKaaaHo) 3a>KMMbi yAanniOT, 
BOccTaHasnkiBatOT kpobotok nepes KapoTMAHbie 
aprepviM m KO)Ky cLUMBaK)T. MccneAyeMbie 

COeAl^HeHM^I BBOA^T BHyTpM6pK)LUMHH0 KaK AO, 

TaK M nocne OKKJiK>3kiii, HanpiiMep, aa 45 MMHyT 
AO M Mepea 5 MMHyr nocne OKKnK)3Mkt KapoTkiAHbix 
apTepnii. >KviBOTHbix, KOTopbiM ci^MyjinpoBaHa 
onepauMJi, o6pa6aTbiBaK)T aHanomMHbiM 
cnoco6oM, 3a ncKnwHeHneM Toro, hto apiepnn 
He nepe}KMMafOTGfl. Ha6nK)AeHMH 3a 06L14MM 

noBBAeHneM, CBJqSaHHbIM c MOTOpnOM 
aKTMBHOCTbK), npOBOflflTCfl B TeHBHUe 2 HaCOB 

nepBoro (24 Maca) aha nocne OKKmosnn. Mepe3 
4 AHfl >KMBOTHbix 3a6nBaiOT (o6e3rnaBnMBaHMe), 
M3BneKaf0T tojiobhom Moar, clDMKCi/ipyfOT, 
pa3pe3aK)T n OKpaiuMBajoT 

reMaT0KcnnMH/303MH0M n KpesnriBMoneTOM. 

CeKL^Mi^ ronoBHoro M03ra oi^ehMBaK)! na 
He^ponanbHbie nopa>KeHMn mnnoKaMnyca, 
Mcnojibsyfl cneAytomylo oL^eHOMHyK) lUKany: 

0 = Henopa)KeHHbie, HopManbhbie 

1 = cna6oe nopa>KeHMe (ao 25%) - 
orpaHM^eHHbie CAI/noAne>KaLi4afl TKanb 
npeAenaMM 

2 = yMepsHHbie nopa>KeHi4fl (ao 50%) - 
oneBMAHbie nopa>KeHM5i, orpaHMMeHHbie MeHee, 
MGM nojiOBMHoCi CAI oSnacTM 

3 = saivieTHbie nopa>KeHM5q (ao 75%) - 
BKnJOHBKDLMMe 6oJiee mbm nonosnHy CAI o6nacTM 

4 = nopajKeHMfl, BbixoA^iLi^ne sa CAI o6nacTb 
Cpesbi (7 mkm) Ka>KAoro Mosra, 

noABepraKDTCJi OLieHKe. Mo)KeT 6biTb OTMeMSHO 
cnynaMHoe, acMMMeipuHecKoe nopa>KeHne, m 3a 
pewTMHroBoe SHaHeHne npuHMMaeicfi cpOAHee 
noKaaahne AByx CTopoH. PerMcrpnpyhOT cpeAHJOio 
peMTMHroByio BenimMHy nopa>KeHMM Moara, m 
noKaaaieriM HapyiueHMM o6pa6oTaHHbix 
neKapcTBGHHbiMM cpeflCTBaMM rpynn cpaoHMBaioT 
c rpynnoM, o6pa6oTaHHOM pacTBop^TeneM, 
Mcnojibsyfl TecT Wilcoxon-Rank Sum. 

06biMHbie ahaHeHMn, nonyMeHHbie b 3tmx 
McnbiTaHM5ix AJi^ coeA^HeHnCi cornacHO 
M3o6peTeHMK), MnnK3CTpMpyK)TCfl cneAyjoiAMMM 
pe3ynbTaTaMM: 35% HewpoaaiJ^nTa 

(OTHOCMTenbHO KOHTponJI C HMMTHpOBaHHOM 

onepanMBM) ^n9^ coeAMHeHM5i npuMepa 4, n 
cBbiLue 80% HeMpo3aii^MTa aji^ cogah Henna 
npniviepa 10, KorAa Ka>KAoe coeAMHeHne 
BBOAMTCfl BHyTpM6pK)LUHHH0 (ip) ppi/i ypoBHe 10 
Mr/Kr seca lena b cooTBeicTBUM c 
BbiLuenpuBeAeHHbiM pe)KMMOM. 
McnbiTahne C 

McnbiTaHMe KpacHbix AAep kjigtok 
L4enb 3Toro licnbiTaHMfl coctomt b 
onpeAeneHMki BoaAef^CTSMfl SBeAeHHbix 
BHyipMBeHHo rnrnjinH aHTaroHkicTOB na 
MHAyL^MpoBaHHyK) B036y>KAai0LAyK> peaKMMK) 
KneroK, coAep>Kau^MX KpacHbie s\f\pa. HA-966 
(pai^eMMHecKafl) m CGP 37849 flanfliOTCfl 
CTaHAapTHbiMM areHTaMM, nponBnnioLi^MMM 
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aKTMBHOCTb B 3T0M MCHblTaHMH (ID50 7,9 M 1,7 
Mr/Kr, BHyTpM6pK)lUMHH0 COOTBerCTBeHHO). 

MeiOAMKa ncnbiTaHnn KpacHbix ^Aep KJieioK 
npnBSAena Aanee. Kpbic aHecTesnpyfOT 
xnopanbrwApaTOM (400 Mr/Kr, BHyTpn6pK)LUMHHo) 
M BBOAflT KaieTep b 6eApeHHyK) aeny f\n^ 
BHyTpn6pK)iunHHoro BBeAeHMfl neKapcTBeHHoro 
cpeACTBa. flfiTktL^MnMHApoBbie MkiKponMneTKM 
pa3MeL4aK)T ciepeoTaKCMKa/ibHO b KpacHbix 
flApax KJieTOK. O6biHH0, OT Tpex AO HBTbipeX M3 
nflTM qnnnHApoB aanoJiHflJOTCfl cneAyKJU^MM 
o6pa30M: l^mjimhap A^^ perMCTpaiiMM -2M 
L^MTpaTOM Kani^n, L4MnMHAP o6L^enpMHflToro 
conocTaBJieHM^ 4M NaCI, l^mhmhap A^fi 
neKapcTBeHHbix cpeAciB - 25 mM NMD A, a 
ApyroM i4vinnHAP AJifl neKapcTBenhbix cpeAciB - 
2,5 mM KMCKaneBOM (quisqualic) KMcnoTbi (QA 
Mcnonb3yK)T TonbKO b nccneAOBaHMflx 
ceneKTMBHocTM). NMDA npnMenfiioT 
MOHOctDopeTHHecKM npn hoctoahhom tokb, 
KOTopbiM perynnpyeTC5? b saBMCMMOCTM ot 

HyBCTBMTenbHOCTM Ka>KA0M nHAMBMAyanbHOM 

KneiKn, coAep>KaineM KpacHoe flAPO. NMDA 
ABwraeTCfl no Kpyry BnepeA n Ha3aA (o6biHHO 
30-60 ceK BnepeA ^ 60-120 cex naaaA) li 
CTeneHb B036y>KAeHMn KneTKH bo apeMn Ka>KAoro 
nepnoAa perMcrpupyeTCJi. KaK TonbKO nyneBan 
CTeneHb B036y>KAeHMfl ycTaHOBnena, HaMUHatOT 
BHyrpuBeHHo seoAMTb ticnbiTyeMoe coeAMHeHMe. 
BoaAeftcTBMe neKapcTBeHHoro cpeACTBa Ha 
NMDA-MHAyMMpOBaHHyK) B036y)KAaK)LJ4yKD 
peaKL^MKJ KneiKM, coAep>KaLL^eM KpacHoe fiApo, 
MO>KeT 6biTb OL^eHeno KaK KaHecTBeHHo, laK n 
KonnnecTBeHHO H3 perncipnpyeMbix n 
Heo6pa6oTaHHbix HaKonnsHMbix AaHHbix. 
CoeAnHeHMyi no M3o6peTeHHK) npoflBnsRioT 
SHaMMTejibHyK) aHTaroHMCTMMecKyK) peaKi4MK). 
McnbuaHMe D 

McnbiTaHMe na cpeAHef) L4epe6panbHoCi 
apiepnn Kpbic. 

B 3TOM McnbiTaHMM Mcnonb3yK)T caMi40B Kpbic 
SHR, Becflu^MX 280-320 r. Cnoco6 
McnonbsoBaHHbin fxn^ nenpepbiBHon oKKnKsann 
cpeAHen L^epe6panbH0M apTepnn (MCA) onncaH 
Brint M AP. (1988). BKpaTi^e: noKanbHyw 
uiLueMMK) BbiabiBaioT nyTBM omwozvM CHa^ana 
neaoi^ o6Li^en KapoTMAHOM apTepnn m aaTeM 
neeoM cpeAHen L4epe6panbHon apTepi/in, 
pacnono>KeHHOM tomho naA HocoBbiM 
OTBepcTMBM. flocne oKKJiK)3HM, neKapcTBeHHbie 
cpeACTBa bboajit BnyTpnBeHHO Hepe3 LuennbiM 
KaTeTep. CnycTfl ABaAMaTb neTbipe naca nocne 
MCA/o6LL^en KapoTMAHon apiepnn oKKniosnn, 
>KnBoiHbix 3a6nBaK)T m 6bicipo nseneKaKDi 
ronoBHon Mosr. KoponapHbie cpesbi TKann 1 mm 
Tono^nHon A^naKJT, ncnonbayfl BuCpaTOM, m 
oKpaLunaaKDi 

2,3,5-ipnct)eHnn-2H-ieipa3oiixnopnAHbiM 
KpacnieneM (TTC). Flocne OKpaLunBannfi 
HeKpoTn^ecKyK) TKanb nerKO OTAennK)T ot 
HHTaKTHoro Moara n ynacTOK MHct^apKiHO^ Kopbi 
ronoBHoro Moara nccneAyioT na anannaaiope 
n3o6pa>KeHiin. PasMep nHcfsapKia Ann Ka>KAoro 
ynaciKa onpeAennioT KonnMeciBeHHO na 
aHannaaiope n3o6pa>KeHnfl n o6u\]a^ 

HHC|3apKTHblM 06-beM paCCHMTblBaWT C nOMOlAbK) 

nporpaMMbi, cyMMnpyKDU^en o6"beM Bcero 
nniepeana. CM. S. Brint et al., J. Cerebral 
Blood Flow 8: 474-485 (1988). CiaincinHecKnn 
aHann3 pasnnnnfl Me>KAy o6'beMOM 
niueMnMecKoro nopa>KeHnH b KOHipone c 
pacTBopnieneM n o6pa6oiaHHbix 

neKapcTBeHHbiMn cpeAciBawn >KnBoiHbix 
BbinonHfleicfl na ocHoae i-iecia CibWAeHia. 
Bee AaHHbie npeAciaBneHbi KaK cpeAHee ±S.E 
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SHaHGHiie ah;) n )KMBOTHbix. CoGAMHeHkifi no 
M3o6peTeHMio yMeHbLijaK)T MiueMMMecKVie 
nopa)KeHiifl. 

flanee M3o6peTeHMe MnmocTpupyeTCfl 

CJieAyWU^HMM He OrpaHUHMBaiOL^HMM 

npuMepaMM. B nprnviepax, ecnn He oroBopeno 
MHoro: 

(I) TewnepaTypa flana b rpaAycax Llentacufl 
( °C); onepaMHK) Bbinonn^iOT npM KOMharHofi 
TeMnepaiype mjim npn TeMnepaiype 
OKpy>KaK)iAeii cpeAbi, T.e. npn TeMnepaiype b 
MHTepeane 18-25°C; 

(il) ynapuBaHne pacTBopmenji BbinonnJiiOT, 
Mcnojibayw poTopHbiM ncnapHTenb npn 
noHM>KeHHOM AaBneHMM (600-4000 fla: 4,5-30 mm 
pT. CT.) c TeMnepaiypoM 6aHM flo 60 °C; 

(iii) ct)n3LU-xpoMaTorpac)DHK) BbinonHj^joT na 
Merck Kieselgel (Art 9385) m KonoHOHHyio 
xpoMaTorpac|DMKD Ha Merck Kieselgel 60 (Art 
7734); [3TM Marepnanbi nonynaraT ot cjDupMbi E. 
Merck Darmstacdt, W. Germany]; TOHKocnoMHyio 
xpoMaTorpa^JMto (TCX - TLC) BbinonHwioT na 
Anaitech 0,25 mm cMJiviKarejieBbix BA>KX 
nnacTi^Hax (Art 21521), nonyMaeMbix ot ct>iipMbi 
Anaitech Newark, DE, USA; 

(Iv) o6bNHO, 3a xoAOM peaKi^MM cneAflT 
MeioAaMU TCX m Bfl>KX m peaKi^MOHHoe epoMfl 
flaercfl ronbKO flna unnjocrpaunn; 

(v) TOHKM nnaBneHUfi npuseAenbi b TOHKe, n 
(paan.) osHanaeT pasnoKenne; npneeAeHMbie 
TOHKM nnaBJieHMJi - 3to TeMnepaTypbi, 
nonyHeHHbie a^^ npoAyKTOB, nonyneHnbix KaK 
onucaHo; nonHMopcfDnsM Mo>KeT Bbipa>KaTbCfl b 
BbiAeneHMM eeiiiecTB c paan^HMbiMii 
TeMnepaiypaMM nnasneHMn npn oahom m tom me 
cnocoSe nonyMeHUfl; 

(vi) Bce KOHeHHbie npoAyKTbi, b ochobhom, 
OHMLneHbi TCX M Bfl>KX ii f\a\OT 

yAOBJieTBOpMTBJIbHblfl flAepHbIM 

MarHMTopesoHaHCHbiC^ cneiap (51MP) (300 MFl^ 
□MP B D-flMCO, ecJiM He oroBopeno HHoro) m 

MMKpoaHanMTMMecKne Aannbie; 

(vii) BbixoAbi npMBeAeHbi TonbKO fxn9\ 
MJinfocTpaqnn; 

(viii) noHMKeHHoe AaaneHMe Bb[pa>KeHO b 
BMfle a6conK)THoro AaB/ieHH?i e nacKa/iRX (Pa); 
Apyrne p,aBnem^ Bbipa>KeHbi e enAe 
MOHOMeTpi/iHecKMx flaBneHMM s 6apax; 

(ix) XMMMHeCKHe CMMBOnbl HMeKJT MX 

o6biHHbie SHaneHMq; McnonbsoBaHbi TaioKe 
cneAyioti^Me o6o3HaHeHMfl: o6. (o6-beM), bsc 
(eec), T.nn. (TOHKa nnaBneHMJi), n [riMTp 
(bi)], Mn (MMnriMJiMTpbi), mM (mmuhmmojim), r 
[rpaMM(bi)], Mr [MMnnMrpaMM(bi)], mmh 
(MMHyibi), M (Macw); m 

(X) COOTHOLUGHMfl paCTBOpMTeJieM A^Hbl B 

o6-beM: o6i>eM (v/v) lepMnnax. 

Mto Kacaeicn N-2 apun coeAnneHMM b 
paMKax AdHHoro M3o6peTeHMP, 
opTO-aaMecTMienM na cJaeHMnbHOM Ko/ibqe 
OKaabiBaiOT cyu^ecTBeHHoe BosAeMCTBMe Ha 
pacTBopMMOCTb (BOAHyto) rnMqMH pei^enTopHbix 

aHTarOHMCTOB. B HaCTHOCTM, 

opTo-MeTMnsaMecTMienM noBbiiuaioT 
pacTBopMMOCTb M aKTMBHOCTb In vivo. KpoMe 
Toro, nyTb, npeACTaeneHHbiM na CxeMe 7 (cm. 
HM>Ke), OTHOCMTCfl K sctDcfDeKTMBHOMy cnoco6y 
nojiyneHMfl N-2 reTepoapMnoB B paMKax 
HacTOflmero M3o6peTeHMfl. KpOMe Toro, 
3a$iBneHHoe M3o6peTeHMe othocmtch k cnoco6y 
oTLL^enneHMfl N-6eH3MnbHbix rpynn c noMOU^bK) 
MeTaHcynbct)OKMcnoTbi. 

B npMBeAeHHbix p,anee cnoKrpax 5^MP 
npMHRTbi cjieAyK)Li^kie o6o3HaMeHi4$i: 

s - CMHrnei, 
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m - MynbTMnneT 
d - AySnei, 

br - yujMpeHHbii^ cMrHan, 
t - Tpunnei. 

dd - flBOMHOM AySnei 

ripMMep 1. 
7-xnop-1-rMApoKCM-3-(2-rMApoKCM3TM/i)- 
3,4,5, 1 0-TeTparMApo-nMpMAa3MHo[4,5-blxMHonMH- 
4,10-amoh; 

K nepeMBLUMBaeMOM cMecM f\y\ueiv\n 
7-xnop-1-rMApoKCM-XMHonMH-2,3- 
AMKap6oKCMnaTa (50,0 r, 0,169 M), B STanone 
(750 Mn) Ao6aBnaioT 2- rMApoKCuaTunrMApasMH 
(286 T, 3,38 m) 90% HMCTOTbi BemecTBo). 
DonyHeHHyK) TeMHO-KopuMHeByra CMecb 
HarpeBaK)T npM TeMnepaiype KkineHMfl c 
o6paTHbiM xonoAnnbHMKOM b TeMeHwe 18 mbcob m 
aaTeM ooia^myoi oxfia}KAaTbc;i ao KOMHaTHOff 
TeMnepaiypbi 6e3 nepeMeiuMBaHMfl. CMecb 
cjDMJibTpytOT M co6paHHbiM TBepAbiM npoAyKT 
npoMbisaKJT OAHH pas sTanonoM m 3aTeM 
HarpeeaKJT npM lewnepaType KMneHM^ b TenenMe 

C 06paTHblM XOnOflMflbHMKOM 3 H B HeA^lHOM 

yKcycHOM KMcnoTe (1,0 n). nonyneHHOM cMecM 
AaiOT oxnaAMTbCfl ao KOMHaTHOM TeMnepaTypbi m 
3aTeM ctDMnbTpyjoT, OTAensfl >KenTbiM TsepAbiM 
npoAyKT. 3tot npoAyKT cyiuaT b TeneHMe homm b 
BaKyyMe, nonyMan (41,83 r) CMecu MSOMepHbix 
2- M 3-(2-rMApoKCM3TMn) coeAHHeHMf^ b BMAe 
>KenToro TsepAoro npoAyKTa. 3Ty cMecb 
pasAenniOT hs ABe c|3paKL^MM 20,23 r m 21,6 r. 
Mehbiuyio c^paKLiMK) (20,23 r) pacTBopyiKJT npn 
3HeprMHH0M nepeMeiUMBaHkiM b BOAe (2700 mh), 
C0Aep>KaLi^eM N-MeTwnmiOKaMMH (54,0 r). 3tot 

paCTBOp OGTOpO)KHO nOAKMCHfltOT neA^HOM 
yKCyCHOM KMCnOTOM AO AOCTM>KeHMfl pH TOMHO 7,0 
M 06pa30BaBLUMMCfl BO BpeMfl noAKMcneHMfl 
ocaAOK OTAenfifOT ctDnnbTpai^MeM. Co6paHHbie 
TBepAbie npoAyKTbi npoMbieaHDT oai^h pa3 boaom, 
cyiuaT M coxpaHJiHDT. OMnbTpaT n npoMbiBHyra 
BOAy TaK>Ke oeteAUHJiKJT m coxpaHStOT. 
BonbLuyKD m3 Asyx nepeoHananbHbix ctDpaKi^MM 
aHanornHHbiM o5pa30M pacTBOp^iOT b BOAe 
(2880 Mn), coAep>KaineM N- MeTMnrnjOKaMHH 
(57,6 r) M ananorMMHo noAKMcnflioT neAflHoi^ 
yKcycHOM KMcnoTOM AO pH 7 nony^afl BTOpyto 
nopi^MK) TBepAbix npoAyKTOB. 0MnbTpaT m 
COOTBeTCTByiOLl^yiO npoMbiBHyK) BOAy, 
nony^eHHbie npki 3tom noAKMcnehMM, TaK>Ke 

06- beAMHnK)T M coxpaH^K)T. Abb nopi4MM 
co6paHHbix TBepAbix npoAyiCTOB o6'beAiiHniOT m 
nonyHatoT yKasannoe b aaronoBKe 3-(2- 
rMApoKCM3TMn) coeAMHeHMe b bmab 
CBeTno-)KenToro TsepAoro npoAyKra (19,27 r, 
37,0%). riepeKpMCTannMsai^Mfl nacTH 3Toro 
npoAyKTa m3 yKcycHOM KMcnoTbi asgt 
ananMTMMecKMM o6pa3ei4 yKasanHoro b saronosKe 
coBAMHeHMfl B Bv\f\e CBeTno->KenTbix KpMCTannoB. 
T.nn. 377- 378°C; MC (CI): 308 (M+H). 

AHannsA/iJi C13H10CIN3O4: 
PaccMMTano: C, 50.75; H, 3.28; N, 13.66 
HaPiAeHo: C, 50.65; H, 3.39; N. 13.78 
^MP: 13.19 (s, 1H, cnoco6HbiCi K o6MeHy), 
12.32 (s, 1H, cnoco6HbiM k o6MeHy), 8.22 (d, 
J=9.0 ^^, 1H), 8.15 (d, J=1.8 ^^, 1H), 7.56 
(dd. J=9.0, 1.8 rq, 1H), 4.83 (br s, 1H. 
cnoco6HbiM K o6MeHy), 4.10 (t, J=5.7 fq, 2H), 
3.75 (t, J=5.7 V\\, 2H). 
HcxoAHbiM AHMeTMn 

7- xnop-4-rMApoKCMXMHonMH-2,3-AMKap6oKCMnaT 
nonyMajoT cneAyioiAMM o6pa30M: 

a. flMMeTMn 

7-xnop-4-rMApoKCMXMHonMH-2,3-AMKap6oKCMJiaT. 

FlepeMeiuMBaeMyK) CMecb MeTun 
2-aMMHO-4-xnop6eH3oaTa (2,50 r, 13,5 mM) m 
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AMMeTkin aL^eTvineHAMKap6oKCMJiaTa (2,05 r,14,4 
mM) b TpeT-6yTaHore (22 Mn) HarpeBaiOT npM 
TeMnepaiype KuneHMfl c o6paTHbiM 
xonoflnnbHUKOM a TeneHne 7 h b aTMoccf)epe 
aaota. docne fxoSasnem^ flononHMiejibHoro 
KonMMecTBa AHMeimi ai4eTMJieHflMKap6oKCMnaTa 
(1,16 r, 8,13 mM) m AonojiHmenbHoro 
HarpesaHMfl npM TeMnepaiype KuneHUP c 

06paTHblM XOnOAHJlbHMKOM B TeHeHMB 2,5 H, 

peaKL^kiOHHO^ CMecki p,aK)j oxna^iiTbCji p,o 
KOMHaiHoJ^ TeMnepaiypbi m flo6aBnflK)T aa oflny 
nopquKJ TpeT-6yTnnaTa KanMH (1,56 r,13,9 mM). 
06pa30BaBiuMMcn ocqaok m nonyMGHHyio CMecb 
HarpeBaK)T npn TOMneparype KMneHMn c 

06paTHblM XOnOflMflbHUKOM B TOHeHUe 1,5 H. 
PeaKL^MOHHyK) CMeCb OXna>KflaK5T flO KOMHatHOM 

TeMnepaiypbi m cfjunbipyjoi flna oifle/ieHUfl 
iBepflbix npoflyKTOB, KOiopbte npoMbisafoi 
ipeT-6yiaHonoM m flM3iMnoBbiM actDnpoM. 
TBepflbie npoflyKTbi paciBop?iK)i b Boqe m 
noflKMcnflioi 1 H. cepHOM KucnoioM flo 
o6pa30BaHMfi ocaflKa. rionyMeHHyK) CMecb 
aKcipampyjoi MeinneHxnopHAOM m 

oS'beflMHeHHbie aKcipaKibi npoMbiaafoi 
paciBopoM conii ]a BOAbi, cyiuai (MgS04), 
cjDnnbTpyioT M KOHL^eHipupyioi, nonyMSfl seneHbii^ 
isepAbiM npoAyKT. nepeKpMciannn3ai4Mfl aioro 
laepAoro Beu^eciBa ms MeiaHona fxaei A^Memn 
7-xjiop-4-rMApOKCMXMHonMH-2,3-AMKap6oKCMnai 
(1,15 r, 28,94) B skiAe He coeceM 6enoro 
TsepAoro npoAyKia, T. nn. 232-233°C; MC (CI): 
296 (M+H). 

AHanM3 A^^i C13H10CINO5: 
PaccMmaHo: C, 52.81; H, 3.41; N. 4.74 
HaviAeHo: C, 52.75; H, 3.47; N, 4.69. 
ripMMep 2. 

7-xfiop-4-rMAPoKCM-2-(2-rMApOKCM3TMJi)-1 ,2,5, 1 0 
ieipa™APO-nMpMAa3MHO[4,5-b]XMHonMH-1,10-AMO 

H. 

Bee ^Mnbipaibi m npoMbiBHbie BOAbi, 
ociaBUinecfl 01 flpuMepa 1, o6teAMHflioi m 
saieM noAKMcnnrai neA«HoCi yKcycHofi KMcnoioM 
AO pM 5. 06pa30BaBLUMMcn ocaAOK co6MpaK)i, 
npoMbiBaKDi BOAOM M cyiuai, nonyMaa yKaaaHHoe 
B sarojiOBKe coeAHHeHne e BMAe 
6jieAHO->KenToro leepAoro npoAyKia (12,27 r, 
23,5%). nepeKpuciannnsaqn?? naciM 3ioro 
BeLJ4eciBa via yKcycHOM Kucnoibi AaeT 
aHanMiMMecKMVi oGpaaei^ yKaaaHHoro 
coeAMHeHMw b bmas He cobcbm 6enoro 
Kpucian/iMHecKoro Bemecisa. T.nn. 335-336°C; 
MC (CI): 308 (M+H). 

AHanna a^^ C13H10CIN3O4: 
PaccHmaHo: C, 50.75; H, 3.28; N. 13.66 
HaCiAeHo: C. 50.54; H, 3.39; N, 13.65 
5RMP: 12.53 (br s, 1H, cnoco6H. k o6MeHy), 
11.87 (br s, 1H, cnoco6H. k o6MeHy), 8.17 
(d, J=8.7 ^^, 1H), 8.04 (s, 1H), 7.45 (d, 
J=8.7, ^^, 1H), 4.82 (br s, 1H, cnoco6H. k 
o6MeHy), 3.99 (t, J=6.1 ^^, 2H), 3.70 (t, 
J=6.1 ^^. 2H). 
DpuMep 3. 

2-(2-AL^eKTOKCM3iMn)-7-xnop-4-rMflpoKCM-1,2,5,1 
0- 

ieiparMAponMpMAa3MHO[4,5-b]xMHonMH-1 , 1 0-amo 

H. 

OpaH)KeByio cycnensMK) 
7-xjiop-4-rMApoKCM-2-(2-rMApoKCM3iMJi)-1.2, 
5, 1 0-TeTpartviponiipMAa3MHo[4 ,5-bIXMHonMH- 1 , 1 0 
-AHOHa (0,250 r, 0,81 mM) b 30% paciBope 
6poMMciOBOAopoAHOM KMCHOibi B neA^Hoi^ 
yKcycHOM KMcnoie (5 Mn) ociopo>KHo narpeBaioi 
npn lewnepaiype KunehMfl c o6paiHbiM 
xonoAnnbHkiKOM b leneHi^e 16 w b aiMocct^epe 
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aaoia. CMecb oxna)KAaK)i ao KOMHaiHoii 
TeMnepaiypbi m pa36aBnflK)T boaoK (20 m/i) ao 
o6pa30BaHMn ocaAKa. Co6paHHbie isepAbie 
npoAyKibi npoMbisatoi boaom m MeianonoM m 
saieM cyiuai, nonynafl yKaaannoe b aaronoBKe 
coeAMHeHne (0,242 r, 86%) b BMAe 
pbi>KeBaio-KopnHHeBoro laepAoro BemecTBa. 
T.n/i. 307-309*^C; MC (CI): 350 (M+H). 

AHanna A/ifl CisHiaCINaOs. 0,2CH3CO2H: 
PaccMMiano: C, 51.10; H, 3.57; N, 11.60 
HafiAeHo: C, 50.81; H, 3.45; N, 11.86. 
?1MP: 12.64 (br s, 1H, cnoco6H. k o6MeHy), 
11.91 (br s, 1H, cnoco6H. k o6MeHy), 8.14 
(d. J=8.64 ^^, 1H), 8.02 (d, J=1.74 ^^, 1H), 
7.43 (dd, J=1.74, 8.64 Tu), 4.32 (t, J=5.54 
V\\, 2H), 4.13 (t, J=5.54 TiO, 1.98 (s, 3H). 
DpuMep 4. 

7-xnop-4-rMApoKCM-2-(2-(})TajiMMMA03TMn)-1 ,2,5, 1 
0- 

TeTparMAponMpiiAa3MHo[4,5-b]xMHonMH-1 , 1 0-amo 

H. 

2-(2-5poM3TMn)-7-xnop-4-rMAPOKCM-1 .2.5, 1 0- 
TeiparMAponMpMAasMHo [4.5-b] 
XMHonMH-1,10-AMOH (5,00 r, 13,50 mM) m 
ct)TanMMkiA KajiMn (10,50 r, 56,70 mM) 
nepeMeLUMBaK)T n Kvinflini c o6paiHbiM 
xonoAMnbHMKOM B flM<l> (100 Mn) b leMenne 22 m. 
Oxna)KAeHHyK) >KenTyK> cycneHSMK) BbinMBator b 
pa36aBneHHyK) conflHyio KMcnoiy (1 h. , 1,0 n) 
npvi xopoLueM nepeMeuunBaHMM. 06pa3yeicn 
6enbiM ocaAOK, KOiopbiM co6MpaK)T. 3iot 
laepAbiM npoAyKi pecycneHAwpywi s boahom 
MeiaHone (50%, 1,0 n) ki 
nepoMeiuMBaioT/BOSAeMciByioT ynbipaasyKOM, 
nonynayi xopomyio cycnenanK). cDnnbipaLtufl n 
noBiopHoe cycneHAnpoBaHne b weiaHone (0,25 
n) Aafoi CB060AH0 leKymyio 6enyfo cycnehanio 
nocne o6pa6oTKM ynbipaasyKOM m 
HenpoAOJDKkiTenbHoro Harpeeahbin npn 
TeMnepaiype KkineHun c o6paiHbiM 
xonoAi^nbHviKOM. TeepAbie npoAyKibi 
OKOHMaTenbHO co6MpaiOT m npoMbiBaK}T 
MeiaHonoM, nonynan yKaaahHoe b aaronoBKe 
cx)eAMHeHMe (4,65 r, 79%) b BMAe 6enoro 
nopoLUKa, T.nn. 349-352°C; MC (CI): 437 (M+H). 

AnanMa a^i^^ 
C23lHi3CIN405« 0,35H2O.0,1CH3OH: 

PaccMMTBHo: C, 56.78; H, 3.18; N, 12.55 

HaMAeno: C, 56.40; H, 2.76; N, 12.59. 

5RMP: 12.54 (br s, 1H, cnoco6H. k o6MeHy), 
11.88 (br s, 1H, cnocoSH. k o6MeHy), 8.11 
(d, J=8.67 Tm, 1H), 8.00 (br s, 1H), 7.83 
(s, 4H), 7.42 (d, J= 8.67 V\\, 1H), 4.13 (br 
m, 2H), 3. 93 (br m, 2H). 

MCXOAHbIM 

2-(2-6poM3TMn)-7-xnop-4-rMApoKCM- 1,2, 5, 10-181 
pa- 

rMApoKCMnMpMAa3MHo[4,5-b]xMHonMH-1 , 1 0-amoh 
roiOBfli KBK onwcaHO HM)Ke: 
a. 

2-(2-BpoM3TMn)-7-xnop-4-rMflpoKCM-1 ,2,5,1 0-iei 
parMAponMpMAasMHo [4,5-b]XMHonMH-1 ,10-ahoh 

7-Xnop-4-rMApoKCM-2-(2-rMApoKCM3TMJi)-1,2.5 
.lO-TeiparMApo-nMpMAasMHO [4,5-bJ 
XMHonMH-1,10-Ai^OH (8,00 r, 26,00 mM) 
nepeMeujMBaioi b CMecM: BOAHan 
6poMMcioBOAopoAHafl KMcnoia (50%, 80 Mn), 
30% 6poMMCTOBOAopoAHa$i KMcnoia b JieA^HOM 
yKcycHOM KMcnoie (160 mji) m 
MeTaHcyjib4)0KMCJi0Ta (8 Mn), nonynafl KpacHWM 
paciBop. 3tot pacTBop HarpeBaioi npM 
TeMnepaiype KMneHM$i c o6paiHbiM 
xonoAMHbHMKOM B leneHkie 20 h, aa 310 speM^ 
o6pa3yeTcn ocaAOK. >KenTyio cycneHSMK) 
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oxna)KaaK)T ao KOMHaTHofi TeMnepaTypbi ]a 
nepeMeujMBaioT 2 m. TeepflbiC^ npoflyia coenpaioT 

M npOMblBaKDT CMBCbK) aL4eTOHt/1TpMn/AM3Tk1/10BbM 

3<j5Mp M fluarnnoBbiM acjDnpoM n cymai nopoiuoK 
Ha B03flyxe. MC (CI): 370 (M+H). 

fIMP: 13.00 (br s, 1H, cnoco6H. k o6MeHy), 
8.23-8,18 (m, 2H), 7.60 (dd, J=2.04, 5.73 
TlO. 5.20(t, J=9.37rM, 2H). 4.56(t. J=9.37 ^^ 2H). 

ripMMep 5. XonnHoeafl conb 
7-X/iop-1 -rMApoKCM-3-0eHMn-3,4 ,5, 1 0- 
TeTparMAponMpMfla3MHo[4.5-b]xMHonMH-4,10-flMO 
Ha. 

6-Xnop-2-aHMnMH-2,3,4,9-TeTparMApo-1H-nMp 
pono-[3,4-b] XMHO-JIMH- 1,3,9-TpnoH (1,70 r, 
5,0 mM) nepeMeiunBaioT b MeiaHone (0,85 n) m 
Ao6aBn$iK)T MeTaHcynbc|30KkicnoTy (35 mji). 
>KenTyio cycneHanio HarpesaioT npn 
TeivinepaType KkineHMn c o6paTHbiM 
xonoAMJibHMKOM 16 sacoB M ox/iawafOT flo 
KOMHaiHOM TeMnepaiypbi. rionyMeHHyio CMecb 
c|3nnbTpyK)T (4)MnbTpaT coxpanfltoT f\n9\ 
McnonbsoBaHMfl b flprnviepe 6) n co6paHHbie 
TBepflbie npoAyKTbi npoMbisawT MeTanonoM n 
cymaT, nonynaq 
7-xnop-4-rMflpoKCM-3-(})eHMfi-1 ,2,5,1 0-Terparnflpo 
nupuflaaMHO [4,5-b]xMHonMH-4,10-flMOH (0,48 r, 
28%) b BMfle Kenioro nopoujKa. 3tot nopomoK 
nepeMeLiiMBaK)T b MeTano/ie m Ao6aBn$iK)T 
rtiApooKMCb xojiMHa (45 Bec..% b MBTaHone, 0,5 
MJi), no/iynafl pacTBop flHiapHoro i^Beia. 3tot 

paCTBOp KOHL^eHTpVipyK)T \A OCTaTOK pa36aB/inK)T 

TonyonoM m K0HL4eHTpMpyK)T. OcraioK 
pacTBopflK3T B Tonyone m KOHi^eHTpMpyK^T Asa 
AonojiHMTenbHbix pasa m nojiynenHbiM TBepAbiPi 
OCTaTOK pacTMpaioT CO CMecbK) 3TaHO/i/Tonyon 
(20%, 25 Mn), nojiysafl KpHCTannwHecKUM 
TBepAbiM npoAyKT. TsepAbiM npoAyKT co6MpaK)T, 
nonynafl yKaaanhoe b saro/ioBKe coeAHHeHne 
(0,49 r, 78%) b BMAe >KenToro nopoLUKa, T.nri. 
253-257°C; MC (CI): 340 (M+H). 

Ananna a^i^ 
C 17H10CIN3O3. C5Hi4NO.0,30H2O: 

PaccMMTaHo: C. 58.90; H, 5.31; N, 12.50 

HaMAeno: C, 58.88; H, 5.18; N, 12.41. 

51 MP: 15.00 (s, 1H, cnoco6H. k o6MeHy), 
8.22 (d. J=8.79 ^^, 1H), 7.85 (d, J= 2.01 
rq, 1H), 7.61 (d, J=7.53 
J=7.53 ^^, 2H), 7.38-7.28 
1H, cnoco6H. K o6MeHy), 
3.39(brm, 2H), 3.10(s. 9H). 

HCXOAHblM 

6-xnop-2-aHMnMH-2,3,4,9-TeTparMApo-1H-nMppon 
o-[3,4-b] XMHonMH-1,3,9-TpMOH nonynafOT 
cneAyK)Li^i^M cnoco6oM: 
a. 

6- xnop-2-aHMnMH-2,3,4,9-TeTparMApo-1H-nMppon 
o[3,4-b]xnHonMH- 1,3,9-TpMOH. 

K nepeMeiukiBaeiviof) cycnenaiiM A^MeTiin 

7- xnop-4-rMApoKCM-XMHOJiMH-2,3-AMKap6oKCMnaTa 
(2,50 r, 8,45 mM) b STaHone (35 mji) 
Ao6aBnflK)T ctDeHnnrnApasnH (5,82 Mn, 59,20 
mM), nonyMafl KopuHHeBbii^ pacTBop. 3tot 
pacTBop HarpesawT npn TeivinepaType KunehUfl c 
o6paTHbiM xonoAnnbHMKOM b TeneHne 16 m, aa 
3TO BpeM9\ o6paayeTC5i ocaAOK. CycnenanK) 
ct3MnbTpyK>T ropflHeM n co6paHHbie TBepAbie 
npoAyKTbi npoMbiBaioT aTaHonoM, nonyMa?i 
cjDeHMnrnApaanHOByio conb yKaaaHHoro b 
aaronoBKB coeAUHBHUfl b BHAe 6enoro nopoiUKa 
(2,10 r). 3tot npoAyKT nepeMemnBatoT m 
HarpeBaK)T npki TeMneparype KiineHi^fl c 
o6paTHbiM xonoAMnbHkiKOM s neAflnoM yKcycHofi 
KucnoTe (50 Mn) b TeneHMe 2 h. rionyHeHHyio 
)KenTyK> cycneHSMio oxna)KAaiOT ao KOMHaTHOfi 
TeMnepaTypbi \a c|3MnbTpyioT, nonyMa;i yKasaHHoe 
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B aaronoBKe coeAnneHne (1,70 r, 59%) b bmao 
>KenToro TBepAoro npoAyKTa, T.nn. 397°C; MC 
(CI): 340 (M+H). 

AHannaAnfl C17H10CIN3O3: 
PaccMMTaHo: C, 60.10; H, 2.97; N. 12.40 
HaMAGHO: C, 59.96; H, 2.79; N, 12.45. 
5RMP: 13.80 (br s, 1H, cnoco6H. k o6MeHy), 
8.54(s, 1H, cnoco6H. k o6MeHy), 8.23 (d, 
J=8.70 rq, 1H), 7.89 (d, J=1.89 Tq. 1H), 
7.58(dd, J=1.89. 8.70 Tq, 1H). 7.18(t, 
J=8.01 rq, 2H), 6.82(m, 3H). 
npmviep 6. 

7-Xnop-4-rMApoKCM-2-clDeHMn-1 .2,5, 1 0-ierparnAP 

OKCM- nMpMAa3MH0[4,5-b]XMH0nMH-1 ,1 0-AMOH. 

OunbTpaT, coxpaneNHbiM na flpuMepa 5, 
pa36aBn5RioT boaom (0,80 n) m nonyMeHHyio 
pbDKeBaTO-KOpMMHeByK) cycneHSMKD 
nepeMeujMBatOT 1 h. TsepAbie npoAyxTbi 

COSnpaiOT M npOMblBaKDT BOAHbIM MBTaHOnOM 

(50%), nonynafl yKaaaHHoe b aaronoBKe 
coeAMHeH^e (1,20 r, 71%) b BMAe ne coBceM 
6enoro nopoiUKa, T.nn. 347-349°C; MC (CI): 
340 (M+H). 

Ananna AJifl Ci7HioCIN303# O.IOH2O: 
PaccHmaHo: C, 59.80; H. 3.01; N. 12.30 
HaMAeHo: C, 59.64; H. 2.76; N, 12.27. 
FIMP: 12.8 (br s, 1H, cnoco6bi, k o6MeHy), 
12.1 (br s, 1H, cnoco6bi, k o6MeHy), 8.16 (d, 
J=8.67 ru, 1H), 8.06 (d, J=1.80 fq, 1H), 
7.56-7.33(m, 6H). 
flpuMep 7. 

7-Xnop-1-rMApoKCM-3-(4-MeTOKCMcjDeHMji)-3,4,5,10 
TeTparMAponMpMAa3MHo[4,5-b]xMHonnH-4.10-AMO 

H. 

6-Xnop-2-(4-MeTOKCMaHMnMH)-2,3,4,9-TeTpan^ 
Apo-1 H-nuppono [3,4-b] XMHonMH-1,3,9-Tpvi6H 
(2,72 r, 7,40 mM) nepeMeiuMBaioT b MeTanone 
(200 Mn) M Ao6aBnflK)T MeTaHcynbcfxjKucnoTy (50 
Mn). Pbi>KeBaTO-KopMMHeByK) cycneHSMK) 
HarpeBaioT npvi TeMnepaType KuneHun c 
o6paTHbtM xonoAMnbHviKOM B TeneHMe 16 h, bo 
BpeMfl Mero ona cTanoBHTcn >KenToi^. 3Ty 
>KenTyK) cycneHanK) oxna>KAaK)T ao KOMHaTHOM 
TeMnepaTypbi m cfDnnbTpyiOT (cfDMnbTpaT 
coxpaHJiHDT A^ifl McnonbaoBaHnyi b RpuMepe 8). 
Co6paHHbie TsepAbie npoAyKTbi npoMbisaioT 
MeTanonoM, nonynayi yKaaanHoe b aaronoBKe 
coeAMHeHne b BMAe >KenToro nopoLUKa (1,19 r, 
44%), T.nn. 371 -373 °C; MC (CI): 370 (M+H), 
Ananna a^a C18H12CIN3O4: 
PaccMMTaHo: C. 58.50; H, 3.27; N, 11.36 
HaMABHo: C. 58.30; H. 3.41; N, 10.92. 
AMP: 13.33 (br s, 1H, cnoco6H. k o6MeHy), 
12.47 (s, 1H, cnoco6H. k o6MeHy), 8.30 (d, 
J=8.73 rq. 1H). 8.23 (br s. 1H), 7.61 (m, 
3H). 7.08 (d, J=8.90 fq, 2H), 3.83(s, 3H). 
McxoAHbiM 

6-Xnop-2-(4-MeTOKCMaHnnMH)-2,3,4,9-TeTparMAPO 
-1 H-nuppono [3,4-blxnHonMH-1 ,3,9-TpMOH 
nonyMaioT cneAyioinnM cnoco6oM: 
a. 

6- Xnop-2-(4-MeTOKCMaHnnMH)-2, 3 ,4 , 9-TeTparnAPO 
-IN- nMpponQ-[3,4-b] XMHonMH-1,3,9-TpMOH. 

K nepeMGLUMBaeMOM cycnenaMvi AMMeTMn 

7- xnop-4-rMApoKCM- 

xMHonMH-2,3-AMKap6oKCMnaTa (0,500 r, 1,69 
mM) b 3TaHone (17 Mn) Ao6aBnflK>T 
4-MeTOKCM<t)eHMn ruApaanH ruflpoxnopuA (2,07 r, 
11,83 mM). flo6aBnnioT TpusTi/inaMHH (1,88 Mn, 
13,52 mM) m cMecb HarpeaaroT npw TeMnepaType 
KuneHMfl c o6paTHbiM xonoAnnbHUKOM b TeneHne 
40 H. nonyneHHyio cycneHamo cJsnnbTpyioT 
rop^nevi, co6paHHbie TBepAbie npoAyxTbi 
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npoMbieaioT STaHonoM. no/iyMan cojib 
4-MeTOKCi4c|DeHMn mApaanHa c HaasaHMbiM b 
aaroJioBKe coeflUHeHMeM (0,700 r) e sufle 
CBeinoro pbi>KeBaTo-KopnHHeBoro TBepAoro 
npoflyKTa. 3tot npoflyirr HarpeeaK)! npn 
Teis/inepaiype KMneHUfl c o6paTHbiM 
xonoflnnbHMKOM B neflJiHOM yKcycHOM Kuc/ioie 
(20 Mn) B TeMeHne 2 h, nonynafl KopuMHesyK) 
cycneH3MK). CycneHsuro oxna>KflaK)T flo 
KOMHaiHOM TeMnepaiypbi. Taepflbie npoAyKTbi 
coGnpatOT M npoMbiBaiOT neflflHOM yKcycHoii 

KMCnOTOM, MeTaHOnOM M Ai^3TMnOBblM 3(|)lipOM, 

nonynan yKasaHHoe b sarojiosKe coefxmeme 
(0,331 r, 53%) 8 BMAe pbDReBaio-KopuHHeBoro 
nopoLUKa, T.nn. 365°C (paan.); MC (CI): 370 
(M+H). 

AHanM3flnfl C18H12CIN3O4: 
PaccHMTaHo: C, 58.50; H, 3.27; N, 11.36 
HaiifleHo: C. 58.29; H. 3.41; N, 11.14. 
fIMP: 13.79 (br s, 1H, cnoco6H. k o6MeHy), 
8.22 (br d, J=8.70 ^^, 2H, 1H cnoco6H. k 
o6MeHy). 7.88 (d, J=1.79 ^^, 1H), 7.57 (dd, 
J=1.79, 8.70 ^^, 1H), 6.78 (s. 4H), 3.67(s, 3H). 
DpviMep 8. 

7-Xnop-4-rMflpoKCM-2-(4-MeTOKCMct)eHMn)-1 ,2,5,1 0 
TeTpamAPonMpiiAa3MHo[4,5-b] xmhojimh-1, 
1 0-AHOH. 

CoxpaHeHHbii^ cfDMnbTpaT OT ripviMepa 7 
pa36aBnnK)T boaom (250 ivin), nonynafl >KenTyK) 
cycneH3MK). Co6MpaK)T Tsepflbie npoAyKTbi m 
npOMbisaiOT BOAHbiM MeTaHonoM (50%), nonynafl 
yKasaHHoe b saronoBKe coeflUHeHne (1,22 r, 
45%) B BHA© >KejiTOBaToro nopoLUKa, T.nn. 
351-353°C; MC (CI): 370 (M+H). 
AHanns aji« C18H12CIN3O4: 
PaccMMTaHo: C. 58.50; H, 3.27; N, 11.36 
HaftAeHo: C. 58.51; H, 3.44; N. 11.03. 
9\MP: 12.74 (s. 1H, cnoco6H. k o6MeHy), 
12.01 (s, 1H, cnoco6H. k o6MeHy), 8.15 (d, 
J=8.70 Tm, 1H), 8.05 (br s. 1H). 7.44 
(wynbTunneT, 3H), 7.02 (br d, J=6.96 Ti^, 
2H). 3.80(s. 3H). 
DpMMep 9. 

7-Xjiop-1-rnApoKCM-3-(4-rMApoKCMc})eHMn)-3,4,5,1 
0- 

TeTparMAponMpMAa3i^HO[4,5-b]xMHonMH^. 1 0-AI4O 

H. 

7-Xnop-1-rMApoKCM-3-(4-MeTOKCMCf)eHMn)-3,4. 
5, 1 0-TeTparnflponnpuflasMHO [4 ,5-b] 
XMHonMH-4,10-AMOH (0,800 r, 2,16 mM) 
nepeMeLUMBatOT b MeraHcynb^oKUcnoTe (16 mji), 
nonyMan nHTapHo-mejiTbiPi pacTBop. 3tot 
pacTBop HarpesaiOT npM 1 60°C 6 h ki oxna>KAaK)T 
AO KOMHaTHO^ TeMneparypbi. /^o6aBneHkie 
AM3TMnoBoro 34>Mpa (250 m/i) AaeT pbi>KeBaTO- 

KOpMMHeBblM OCaAOK, KOTOpbIM nepeMeLUMBaKDT 1 

M. TsepAbiM npoAyKT co6MpaK)T m npoMbiBarar 
CMecbK) MeTaHon/flM3TMnoBbiM acjDup, nonyHa5i 
yKa3aHHoe b saronoBKe coeAHHeHne (0,661 r, 
77%) B BMAe pbDKeBaTo-KopuHHeBoro nopoujKa, 
T.n/i. 393-395*^C; MC (CI): 356 (M+H). 

AHanns aJ1« C i7HioCIN304«0,2 
OH 3S03H#1.3H20: 

PaccHMTaHo: C. 51.86; H, 3.39; N, 10.55; 

HaMAeHo: C, 51.76; H, 3.02; N, 10.37. 

5^MP: 13.30 (s, 1H, cnoco6H. k o6MeHy), 
12.5 (v br s, IN, cnoco6H. k o6MeHy), 10.8 
(br s, IN, cnoco6H. k o6MeHy), 8.29 (d, 
J=8.76 Tm. 1H), 8.23 (br s. 1H), 7.61 (br d, 
J=8.76 ^^, 1H), 7.45 (d. J=0.81 ^^, 2H). 
6.88 (d, J=8.81 r^, 2H). 2.32(s, 0.5H). 

Dpniviep 10. 

7-Xjiop-4-rMApoKCM-2-(4-rMApoKCMct)eHMn)- 1 ,2,5, 1 
0- 
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TeTparMAponMpMAa3MHo[4.5-b]xMHonbiH-1.10-AMo 

H. 

7-Xnop-4-rMApoKCM-2-(4-MeTOKCMct)eHMJi)-1,2, 
5,10-TeTparnApo- 

nMpMAa3MHo[4,5-b]xMHonviH-1,10-AMOH (0,800 r, 
2,16 mM) nepeMeiiJMBaK)T b 

MeTaHcynbc|50KncnoTe (16 Mn), nonynafl pacTBop 
flHiapHoro L^Bera. 3tot pacTBop HarpeaaioT npw 
150°C 6 H M oxna>KAaioT ao KOMHaiHOM 
TeMnepaTypbi. Ao6aBneHkie A^STunoBoro 
pacTBopa (250 wn) m MeiaHona (50 win) a^st 

pbDKeBaTO-KOpiiHHeBblM ocaAOK. TBepAbIM 

npoAyKT co6MpaK>T m npoMbiBaiOT, nonywasi 
yKasaHHoe b 3aronoBKe coeAviHeHMe (0,530 r, 
51%) B BMAe pbi>KeBaTO-KopMMHeBoro nopoLUKa, 
T.nn. 316-318^0; MC (CI): 356 (M+H), 

AHanM3 AJ^^ 
C 17H10CIN3O4. CHsSOsH.I.SHzo: 

PaccMMTaHo: C,45.49; H, 3.52; N, 8.84; 

HawAeHo: C. 45.45; H. 3.24; N. 8.64. 

5^MP: 12.80 (v br s, 1H, cnoco6H. k 
o6MeHy), 8.15 (d, J=8.68 Vi\, 1H). 8.04 (d, 
J=1.84 Tm. 1H), 7.44 (dd, J=1.84, 8.68 ^^, 
IN), 7.28 (d, J=8.74 ^^, 2H), 6.81 (d, 
J=8.74 ^^. 2H), 2.35(s, 3H). 

ripMMep 1 1 . 
4-rMApoKCM-8-HMTpo-2-cjDeHMn- 1,2,5,1 0-TGTpa- 
rMAponMpMAa3MHo[4,5-b]XMHonMH-1,10-flMOH. 

2-AHMnMHO-7-HMTpo-2,3,4,9-TeTpamApo-1H-n 
Mppono[3,4-b] XMHonMH-1,3,9-TpMOH (0,830 r, 
2,37 mM) pacTBopntoT npki nepeMeuMBaHiiM b 
MeiaHcynbcfKJKMcnoTe (42 wn), nonynafl TeiviHO- 
opaH>KeBbiM pacTBop. /]o6aBnniOT MeraHon (420 
Mn) M nonyneHHbiM wenibiM pacTBop HarpeaaioT 
npn TeMnepaiype KMneHUfl c o6paTHbiM 
xonoAnnbHMKOM 2 h, nonynay? >KenTyK) 
cycneHSMio. Harpes yenpawT m cycneHSMto 
nepeMeiuMBaiOT npM KOMHatHOM leMnepaiype 3 
Haca. TaepAbie npoAyKTbi oTAenfltoT 
ctDMnbipaqneM m ct^Mnbipai ocTaBnjiK)T CToqib Ha 
20 MacoB. 3a 3to BpeMfl b cfDnnbipaie 
o6pa3yeTCfl AononHHTenbHoe KonMsecTBO 
TBepAbix npoAyKTOB M cycneH3Mfo noBTopHO 

ctDHnbTpyfOT. 3tOT cj^MnbTpaT KOHL^eHTpMpyfOT 

saieM npM6nM3MTenbHO ao 250 Mn m 
pa36aBnflK5T boaom (400 Mn), nonynafl >KenTbiM 
ocaAOK. 3tm TBepAbie npoAyiCTbi co6MpaK)T m 
npoMbiBaK)T BOAHbiM MeTaHonoM (50%) M sareM 
AM3TkinoBbiM 3c|)MpoM, HonyHafl yKasaHHoe b 
aaronoBKe cooAMHeHMe (0,590 r, 71%) b bmab 
>KenToro nopoiuKa, T.nn. 382-385°C; MC (CI): 
351 (M+H). 

AHanM3 AJifl C i7HioN405»0,1 
C 4HioO*1i1H20: 

PaccHMTaHo: C. 55.40; H. 3.52; N. 14.80; 

HaMfleHo: C, 55.42; H, 3.46; N, 14.60. 

^MP: 12.91 (br s, 1H, cnoco6H. k o6MeHy), 
12.44 (br s, 1H, cnocx)6H. k o6MeHy), 8.86 
(s, IN), 8.53 (d, J=9.18 Tq, 1H), 8.15 (d. 
J=9.18 Tm. 1H), 7.57-7.35 (m. 5H). 

MCXOAHblM 

2-aHMnMH-7-HMTpo-2,3,4,9-TeTparMApo-1H-nMppo 
no[3,4-b] XMHonMH-1,3,9-TpM0H nonynajoT 
cneAyKJLi^MM cnoco6oM: 
a. 

2-AHVinMH-7-HMTpo-2,3.4,9-TeTparMApo-1H-nMppo 

no[3,4-b] XMHOHMH- 1,3,9*-TpMOH. 

K nepeMeujMBaeMOM cycneH3MM py[ziv\n 

6-HMTpo-4-rMAPOKCM- 

xMHonMH-2,3-AMKap6oKCMnaTa (1,670 r, 5,00 
mM) b 3TaHone (30 Mn) Ao6aBnniOT 
ct^eHMnrMApasMH (3,44 Mn, 35,00 mM), nonyMan 
TeMHO-KpacHbiM pacTBop. PacTBop HarpesaioT 
npvi TeMneparype loineHMn c o6paTHbiM 
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XOnOAMJIbHMKOM 1 HaC M KOHL^eHTpMpytOT 

npvi6nvt3MTenbHO f\o 15 m/i. fla;ibHe()Luee 
HarpeeaHne a^QT ryciyK) cycneHsnjo, KOTopyjo 
pa36aBnflK)T aiaHonoM (5 mji) m HarpeeaioT npn 
leMnepaiype KuneHviq c o6paTHbiM 
xonoflUJibHMKOM flonoriHMTe/ibHO 16 H. CMecb 
oxna>KAaK)T flo KOMHaiHovi TeMnepaiypbi m 
cjDnnbTpyioT, nonyMafl cfeHMn ruflpaanHOByK) corib 
yKaaaHHoro b aaronosKe coeflUHeHUfl b BUfle 
pbDKeBaTO-KopMHHesoro leepAoro BeuiecTBa. 
3tot npoAyKT HarpeeaioT npM Teis/ineparype 
KMneHMn c o6paTHbiM xonoA^/ibHMKOM B nep,9\H0^ 
yKcycHOM KMcnoTe (25 Mn) b TeneHkie 2 h h 
oxjia)KAaK)T AO KOMHaTHOi^ TeMnepaiypbi. 
d)MJibTpai4Vin Raei yKasaHHoe b aaronoBKe 
cx5eAMHeHMe (1,01 r, 58%) b bmab 
pbDKeBaTO-KopuHHeBoro nopoLUKa, T.nn. 368°C 
(pa3n.); MC (CI): 351 (M+H). 

AHanM3 A^^ C17H10N4O5: 

PaccMMTaHo: C. 58.30; H, 2.88; N. 16.00; 

HaMAeHo: C, 58.21; H. 3.07; N, 16.15. 

mP: 8.91 (d, J=2.76 ^^, 1H), 8.60 (dd. 
J=2.76, 9.18 1H), 8.06(d, J= 9.18 Tq, 
1H). 7.18 (t, J=7.23 ^^. 2H), 6.82 (m, 3H). 

ripMMep 12. 

2-BeH3Mn-7-xnop-4-rMApoKCM-1 ,2,5,1 0-Texpari/wp 

O- nMpMAa3MHO[4,5-b]XMHOJlMH-1 ,1 0-AMOH. 

K nepeMeujMBaeMot^ cycneHSMM fxiAMeiv\n 
7-xnop-4-rMApOKCMXMHonMH-2,3- AUKapSoKCMnura 
(5,00 r, 16,90 mM) h 6eH3MnrMApa3MH 
AMmApoxnopnAa (46,15 r, 236,50 mM) b 
siaHone (100 mji) Ao6aBnflK)T TpnaTunaiviMH 
(75,8 Mn, 541,0 mM). Civiecb HarpeBatOT, 
nonynaji KopuHHeabiM pacTBop, KOTopbiM 
HarpeaaioT npn leMnepaiype KuneHUfi c 

06paTHblM XOJIOAM/lbHMKOM 40 M, Sa 3TO BpeMfi 

o6pa3yeTCfl ocaAOK. CycneHsnjo oxna>KAaK)T ao 
KOMHaTHofi TeMneparypbi m c|3iinbTpyioT. nonyMan 
6eH3MnrMApa3MH0ByK) conb yKaaaHHoro b 
sarojioBKe coeA^HeHMn b bma® coAep>KaLi^ero 
npMMecb )KenToro TsepAoro Beu^ecTsa. 
MHoroKpaTHan KpMCTannMsai^kin 113 aTaHonbHoro 
xnopMCToro BOAopoAa m MeraHona a^^t 
yKa3aHHoe b saronoBKe coeAHHeHne (0,370 r, 
6%) B BHAe 6enoro nopoLUKa, T.nn. 347-350°C; 
MC (CI): 354 (M+H). 

AHanna Ana C18H12CIN3O3: 

PaccMnraHo: C, 61.10; H, 3.42; N. 11.90; 

HaMAGHo: C, 60.68; H, 3.61; N. 11.80. 

^IMP: 12.65 (br s, 1H, cnoco6H. k o6MeHy), 
11.93 (br s, 1H, cnoco6H. k o6MeHy), 8.15(d, 
J= 8.67 ri\, 1H), 8.02(d, J=1.83, 1H). 7.43 
(d, J=8.55 1H), 7.36-7.23(m, 5H). 5.11 (s, 2H). 

ripMMep 13. 

7-Xnop-4-rnApoKCM-2-[2-(4 -(pern n n m ne pasn ho)- 
3TMnJ-1,2,5,10-TeTparMAPonnpMAa3MHo[4.5-b]XMH 

OJ1MH-1,10-AHOH. 

2(2-BpoM3TMn)-7-xnop-4-rMApoKCH-1 ,2,5,1 O-t 
eiparnApo- nMpMfla3MHo[4,5-b] 
XMHonMH-1,10-AMOH (0,500 r, 1,35 mM) 
nepeMemnBaKjT b AHMeTuncjDOpMaMHAe (10 mji) h 
Ao6aBn??K)T N- ctDeHnnnnnepasnH (10 mji, 10,6 r, 
65,5 mM). nonyneHHyK) >KejiTyK) cycneH3MK) 
HarpeBaioT ao 110°C, nonynasi npoapaHHbiM 
)KenTbifi pacTBop. PacTBop HarpeBaK)T 6 mbcob, 
3a 3T0 speMfl o6pa3yeTcn ocaAOK. CycneH3iiK) 
oxjia}KAaK)T ao KOMHaTHO^ TBMne^Typbi v\ 
nepeMeujMBaioT nnib ahgm. nonyMeHHyio menjy\o 

CycneH3MK) paCTBOp^K)! B BOAHOM MBTaHone 

(500 Mn, 50%). pH aioro pacTBopa ocTopojKHO 
AOBOA^T AO pH 6 c noMou^bK) 1 h. 

XJlOpHCTOBOAOpOAHOM KMCHOTbl («20 M/l), HTO 

AaeT >KenTbiii ocaAOK. 3Ty cycneH3MK) 
nepeMeLUMBaK>T Inn c|3MnbTpyK)T, nonyMan 
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yKa3aHHoe b 3aronoBKe coeA^HeHMe, 
3arp$i3HeHHoe N-ct)eHM/iniinepa3MH0M (0,753 r). 
3tot npoAyKT nepeKpncTannM3yK)T H3 aiaHona 
(200 Mn), nonyHafl yKasaHHoe b aaronoBKe 
coeAMHeHne (0,428 r, 70%) b bmab >KenToro 
nopoLDKa. T.nn. 361-364°C; MC (CI): 452 (M+H). 

AHanna aJ1« C23H22CIN5O5: 

PaccMMTaHo: C, 61.10; H. 4.91; N, 15.50; 

HaMAeHo: C. 60.72; H, 5.06; N, 15.30. 

mP\ 7.95(d, J=8.67 V\\, 1H). 7.64 (br s, 
1H), 7.26-7.18 (m. 3H), 6.95(d, J=8.G7 V\\, 
2H), 6.78(t, J=7.32, 1H), 4.15 (br s, 2H), 
3.55-2.85 (brm, 10H). 

ripuMep 14. XonnHOsaa conb 
7-Xnop-1-rMAPOKCM-3-'(2-ct)eHeTMn)-3, 
4,5,10-TeTparMAponMpMAa3MHO[4,5-b]xMHonMH-4,1 
0-AMOHa. 

K epeweLLiMBaeMOMy paciBOpy ruApooKucn 
Haipufl (9,46 r, 236,6 mM) b aiaHone (100 Mn) 
npw 45*^0 Ao6aBnflK)T cynbctDaTHyjo conb 2- 
4)eHeTMnrMApa3MHa (27,6 r 118,3 mM) Hap5iAy c 
AononHkiTenbHbiM KontmecTBOM STBHona (50 
Mn). nonyqeHHyK) rycryio 6enyK) cycneH3MK> 
nepeMeujiiBaKST 2 m. TBepAbiM npoAyKT yAanntoT 
clDMnbTpai^Mef^ m npoMbiBawT aTaHonoM (50 Mn). 
ripoapaMHbiM o6-beAMHeHHbiM cJjMnbTpaT 
KOHL^eHTpupyK)! AO - 70 Mn M Ao6aBnflK)T 
AMMerun 7-xnop-4- 

rMApoKCMXMHonMH-2,3-AMKap6oKcnnaT (2,50 r, 
8,45 mM), HTO Aaei KOpuHHeBbiM pacTBOp. 
PacTBop HarpeBaHDT npn leMnepaiype KuneHUfi c 
o6paTHbiM xonoAnnbHMKOM 16 h, aa aio speMfi 
o6pa3yeTca >KenTbiM ocaAOK. CycneHSHK) 
cpunbTpytoT ropflHeM m npoMbiBaioT araHonoM (50 
Mn), nonyna^i 2-43eHeTMnmApa3iiHOByio conb 
7-xnop- 1 -rMAP0KCM-3-(2- 

c})eHeTMn)-3,4,5, 1 0-TeTparMAponMpMAa3MHO[4,5-b 
] xi4HonMH-4, 10-AMOH B BkiAB >KenToro nopouiKa 
(2,90 r). 3tot npoAyKT HarpesaraT npw 
TeMneparype KvineHkin c o6paTHbiM 
xonoA^nbHUKOM b neA^HOM yKcycHoP) KMcnoTe 
(50 Mn) B TeneHne 2 h m, nocne oxna>KAeHMfl ao 
KOMHaTHofi TeMnepaiypbi, nonyneHHyK) 
cycneH3MK) c})MnbTpyfOT, nonynay? CMecb 
7-xnop- 1 -rMAp0KCM-3-(2-(t)eHeTnn)-3 ,4,5,1 0- 
TeTparMAponMpMAa3MHO[4,5-b] 

XMHOnMH-4,10-AMOHa M COOTBeTCTByKDLL^erO 

2-3aMeLi^eHHoro ct^eneTMn naoMopa b bmag 
>KenToro TsepAoro npoAyKTa (2,20 r, 68%). 
CMBCb nepeMeLUMsajOT b MOTaHone (250 Mn) m 
pacTBope MeTun-D-mtoKaMMHa (15,0 r 
MeTMn-D-rniOKaMMHa b 250 Mn BOAbi). SaTeM 
Ao6aBnflK3T pacTBop xonnH ruApoKCiiAa (9,0 Mn, 
50 Bec.% B BOAe), nonynan pacTBop 
HacbiLi^eHHoro nHTapHoro i^Bera. 3tot pacTBop 
ocTopo)KHO noAKiicnflK)T AO pH 9 neA^Hofi 
yKcycHO^ KMcnoTOM, nocne nero o6pa3yeTCfl 
>KenTbiM ocaAOK. flocne nepeMeLUkiBaHun aiovi 
>KenT0M cycneHSMM b jeneHne 1 h, TsepAbie 
npoAyKTbi co6MpaK)T m npoMbiaaioT 
nocnoAOBaTenbHo soAHbiM MeiaHonoM (50%), 
CMecbK) MeTaHon/acfjup m AnaTunosbiM acjDvipoM, 
nonyMafi yKasaHHoe b saronosKe coeAHHeHne 
(cBo6oflHayi KMcnoia, 1,13 r, 54%) b BHAe 
>KenToro nopoLUKa. OunbTpaT m npoMbiBHbie 
BOAbl co6MpaK)T M coxpaHflKJT A^fl 
McnonbsoBaHUfl s ripuwepe 15. 

BbiAeneHHbifi paHoe 
7-xnop-1 -rMAP0KCM-3-(2-(})eHeTMn)-3,4 .5, 1 0- 
TeTparMAponMpMAa3HHO[4 ,5-b]xMHonMH-4 , 1 0-amo 
H (1,00 r, 2.72 mM), BbiAeneHHbiM paHee, 
nepeMemiiBaKST b MeraHone (50 Mn) h 
Ao6aBn$iioT paciBop rtiAPOOKMCM xonMHa (1,0 Mn, 
45 Bee. % B MeraHone). flonyMeHHyK) cycnsHSMio 
nepeMeiuMBaior ki o6pa6aTbiBaioT ynbTpa3ByK0M 
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B TGMeHMe 1 H, MTO flaej pacTBop flHTapHoro 
MBeia. 3tot pacieop TpM)Kflbi noflsepraiOT 
aaeoTponHOM neperoHKe m3 CMecu 
MeraHon/Tonyon (10%, 50 Mn), nonyMayi 
opaH>KeBbiM TBepflbiM npoflyKT. PacTH panne c 
TonyonoM (50 Mn), coAep>Kaii^MM sTaHon (3 Mn), 
flaer CBo6oflHO TeKyu^yjo cycneHSMK), KOTopyK) 
nepeMeujneajoT 16 h. TsepAbiM npoflyicr 
co6npaK)T n npoMbisatOT TonyonoM m 

AHSTkinOBblM 3Ct)MpOM, HonyHafl 

pbDKeBaTO-KopnMHeebiM nopomoK (1,19 r). 3tot 
nopoLUOK cyiuaT npM rny6oKOM BaKyyMe (50 mT) 
npw 100°C B TeneHne 72 m, hto f^aei 
yKaaaHHoe b saronoBKe C0Bp}/\Heme (1,00 r, 
78%) B BMfle nopoLUKa aonoincToro qseia, T.nn. 
227-229°C; MC (CI): 368 (M+H). 

Ahanna flns 
C 19H13CIN3O3. C5Hi4NO.0,2H2O: 

PaccHMTaHo: C, 60.70; H, 5.82; N. 11.81; 

HaMflGHo: C. 60.41; H, 5.74; N. 11.68. 

?1MP: 14.86 (s, 1H, cnoco6H. k o6MeHy), 
8.17(d, J=8.82 ^^, 1H), 7.80 (s, 1H), 
7.33-7.19 (m, 6H). 5.37(br s, 1H, cnoco6H. k 
o6MeHy), 4.13 (t, J=7.29, 2H), 3.84 (br s, 
2H), 3.37(m, 2H), 3.10 (s, 9H), 3.00(t, 
J=7.29 ru, 2H). 

ripMMep 15. 
7-Xnop-4-rMApoKCM-2-(2-(})eHeTMn)-1 ,2,5,1 0- 
TeTparMflponMpMAa3MHo[4,5-b]xMHonMH-1 . 1 O-amo 

H. 

OMnbTpaT \A npoMbiBHbie BOAbi, coxpaHeHHbie 
M3 ripnwepa 14, noflKMcnflK)T neAflHof^ yKcycHoP^ 
KMcnoToii, HTO Ad^T ocaAOK. TaepAbie npoAyxTbi 
co6MpaiOT n npoMbiBajOT nocneAOBaTenbHO 

MBTaHOnOM, BOAOll, MBTaHOnOM \A A^dTHnOBblM 

3c|)MpoM, nonynafl yKaaaHHoe b saronoBKe 
coeAMHeHMe (0,81 r, 39%) e bha© 
cBeTno->KenToro nopoiUKa, T.nn. 327-330°C; MC 
(CI): 368 (M+H). 

AHannsAJifl Ci9Hi4CIN303. 0,1 H2O: 

PaccMMTaHo: C, 61.70; H, 3.87 N, 11.36; 

HaMAGHo: C, 61.60; H. 3.99; N. 10.98. 

JIMP: 12.60 (v s, 1H, cnoco6H. k pa3no>K.), 
11.95 (v s, 1H, cnoco6H. K pa3no>K. ), 
8.15(d. J=8.63 rq, 1H). 8.01(d. J=1,35 Tq, 
1H), 7.43(d, J=8.63 Tq, 1H), 7.33-7.22 (m. 
5H). 4.11 (t. J=7.46, 2H), 2.99(t. J=7.46 fa 2H). 

ripnwep 16. 
7-Xnop-1-rMApoKCM-3-(4-xnopcpeHMn)-3,4.5,10- 
TeTparMAponMpnAa3HHO[4,5-b] 

XMHOnMH-4,10-AMOH. 

nepeMeujneaeMyK) cycneHsnio 
6-xnop-2-(4-xnopaHMnMH)-2, 3,4,9- 
TeTparnflpo-l H-nnppono[3,4-b] 
XMHonMH-1,3,9-TpMOHa (0,670 r, 1,79 mM) b 
MeiaHone (60 Mn) n MeTaHcynbc|DOKMcnoTe (15 
Mn) HarpeBaioT npM TeMneparype KMneHMfl c 
o6paTHbiM xonoAMnbHMKOM 3 H M oxna)KAaK>T ao 
KOMHaTHOM TeMneparypbi. CMecb cjsMnbTpyioT 
(ctJMnbTpaT coxpaHfltoT f\nf\ McnonbaoBaHMn b 
hpMMepe 17) \A co6paHHbie )KenTbie TBepAbie 
npoAyKTbi npoMbiBaioT MeraHonoM m 
AMSTMnoBbiM 3c)DMpoM, HTO AasT yKa3aHHoe B 
saronoBKe coeAHHeHne (0,156 r, 23%) b bmag 
>KenToro nopoiuKa, T.nn. >400°C; MC (CI): 374 
(M+H). 

Ahanna p,n9i C17H9CI2N3O3: 

PaccMMTaHo: C, 54.60; H, 2.42 N, 11.23; 

HaMAGHo: C. 54.29; H, 2.19; N. 11.20. 

51MP: 13.40 (s, 1H, cnoco6H. k o6MeHy), 
12.54 (s, 1H, cnoco6H. k o6MeHy), 8.30(d, 
J=8.79 1H). 8.23(d, J=1.89 Tq, 1H), 

7.75(d, J=6.90 rq, 2H), 7.63 (m, 3H). 
HcxoAHWi^ 6-xnop-2-(4-xnopaHMnMH) 



-2,3,4,9-TeTparMApo-1H-nMppono[3,4-b]XMHonMH- 
1.3,9-TpnoH nonyMaioT KaK onncaHo hm>kg: 
a. 

6- xnop-2-(4-xnopaHMnMH)-2,3,4,9-TeTparMApo-1H 
-nMppono[3,4-b] xwHonnH-l ,3.8-tpmoh 

^ K nepeMeujMBaeMoii cycneHsnn AHMernn 

7- xnop-4-rMApoKCM- 

XMHonMH-2,3-AMKap6oKCnnaTa (2,50 r, 8,45 mM) 
M 4-xnopct)eHMn- rnApasMHa (10,60 r, 59,20 mM) 
B aTBHone (50 Mn) Ao6aBnfiiOT TpkiSTkinaMMH 
(9,43 Mn), nonynan xopuHHeBbiC^ pacTBop. 3tot 
pacTBop HarpesatoT npv\ TeMneparype KiineHMn c 
o6paTHbiM xonoA^nbHMKOM 24 naca m aaTBM 
oxna)KAaK}T ao KOMHaTHOM TeMnepaTypbi. 
Pa36aBneHMe BOAot^ (25 Mn) p^aei KopnHHeBbiM 
ocaAOK. 3Ty cycneHSMto nepeMeiUMBaioT 16 h m 
/5 ctDnnbTpyKDT, Anfl OTAeneHMfl iBepAbix 
npOAyKTOB, KOTOpbie 0T6pacbiBaKDTCfl. riocne 
xpaHeHMfl cjDMnbTpaTa b leMeHMe cgmh ahgm 
o6pa3yeTCfl Apyroii ocaAOK. 3tot TsepAbiM 
npoAyKT co6MpaK)T n npoMbiBaioT MeTanonoM 
(50%) M AM3TMnoBbiM 3c|3npoM, nonyHafl conb 4- 
20 xnoc|DeHnnrMApa3HHa, yKasaHHoro b aaronoBKe 
coeAMHeHMfl, b BMAe KopnMHeBoro nopoLuxa (1,20 
r). 3tot npoAyKT HarpeBatoT npn TeMneparype 
KuneHMfl c o6paTHbiM xonoAnnbHUKOM b neAflHOM 
yxcycHOM xncnoTe (25 Mn) b TeMeHMe 3 h n 
oxna>KAaK)T ao KOMHaTHOM TeMnepaTypbi. 
FlonyHeHHyK) opaH>KeByK> cycneHSMio cfjnnbTpyiOT 
M TBepAbie npoAyKTbi npoMbiBaK3T neA^HoC^ 
yKcycHoti KMcnoTof^ m AM3TnnoBbiM aclDMpoM, 
nonynaR yKasaHHoe b saronoBKe coeAMHeHMe 
(0,810 r, 25%) B BHA© CBeTno-opaH>KeBoro 
nopoiuKa, T.nn. 399-401°C; MC (CI): 374 (M+H). 

AHanM3 A^^ C17H9CI2N3O3: 

PaccMMTaHo: C, 54.60; H, 2.42 N, 11.23; 

HaMAGHo: C. 54.29; H. 2.61; N, 11.12. 

5^MP: 13.80 (v br s, IN, cnoco6H. k 
o6MeHy), 8.67 (s, 1H, cnoco6H. k o6MeHy), 
35 8,22(d. J=8,67 1H), 7.88(d, J=1.73 

1H), 7.57(d, J=1.73. 8.67 1H), 7.21(d. 
J=8.79, 2H), 6.87(d. J=8.79 r^, 2H). 

ripMMep 17. 
7-Xnop-4-rMApoKCM-2-(4-xnopct3GHMn)-1 ,2,5, 1 0- 
TeTpamAponMpMAa3MHo[4,5-b]xMHonMH-1 , 1 O-amo 

H. 

OnnbTpaT, coxpaHeHHbiM m3 flpkiMepa 16, 
pa36aBnflK)T boaoii (75 Mn), nonyMaa Genyw 
cycneH3MK), KOTOpyK) nepeMeiuMBaKDT 16 m. 3Ty 
cycneHSMK) cjDMnbTpyraT n co6paHHbie isepAbie 
npoAyKTb! npoMbiBarai nocneAOBaienbHO boaom, 
BOAHbiM MeiaHonoM, MeiaHon/AnaTunoBbiM 
actDnpoM M AUSTMnoBbiM actDMpoM, nonyHaH 
yKaaaHHoe b aaronoBKe coeAMHenne (0,420 r, 
63%) B BMAe 6enoro TBepAoro nopoLUKa, T.nn. 
359-360°C; MC (CI): 374 (M+H). 
50 AHanM3 Afifl 

C 17H9CI2N303# 0,5H2O»0,2CH3so3H: 

PaccHMiaHo: C, 51.30; H, 2.71; N, 10.40; 

HaMASHo: C, 51.44; H. 2.64; N. 0.60. 

^IMP: 12.91 (br s, IN, cnoco6H. k o6MeHy), 
55 12.07 (br s, 1H, cnoco6H. k o6MeHy), 8.16(d, 
J=8.64 1H). 8.06(d, J=1.62 Tq, 1H), 

7.63-7.46(m. 5H). 

ripMMep 18. 

7-Xnop-1-rMApoKCM-3-(4-MGTMnct)GHnn)-3,4,5,10- 
TGTparMAponMpnAa3MHo[4,5-b]xMHonMH-4,10-AMO 

riGpGMGlUVIBaGMyK) CycnGH3MK) 

6-xnop-2-(4-MGTMnaHMnnH)-2,3,4,9-TGTparMApo-1 
H- nnppono[3,4-b] xnHonMH-1,3,9-TpMOHa (1, 
60 r, 4,53 mM) b pacTBope MeraHona (128 Mn) 
M MeTaHcynb<|)OKMcnoTbi (32 Mn) narpeeaioT npM 
TeMneparype xMneHMn c o6paTHbiM 
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XOnOflUnbHUKOM 4mm OXna>KflaK)T ^0 KOMHaiHOM 

TeMnepaiypbi. llonyHeHHyio >KemyK) cycneHSMK) 
nepeMeuiMBaioT npn KOMHaTHOM TeMneparype 
nflTb AHew M saieM (JsMnbrpyioT (ct^nribTpaT 
coxpaHflfOT Mcno/ib30BaHvifl b HpuMepe 19). 
Co6paHHbie TBepflbie npoflyKTbi npoMbiBaioT 
MeraHonoM m aaieivi AnainnoBbiM 3c|dmpom, 
nonynafl yKaaaHHoe b aaronoBKe coeAHHeHne 
(0,594 r, 37%) B BMAe >KenToro nopoLUKa, 
T.nn. >400°C; MC (CI): 354 (M+H). 

AHa/iM3fljifl Ci8Hi2CIN303« 0,4H2O: 

PaccHMTaHo: C, 59.89; H. 3.57; N, 11.64; 

HaMAeHo: C, 59.47; H. 3.14; N. 11.57. 

HMP: 13.34(s, 1H. cnoco6H. k o6MeHy), 
12.48 (s, 1H, cnoco6H. k o6MeHy). 8.30(d, 
J=8.75 ru, 1H), 8.22 (br s, 1H), 7.62(d, 
J=8.75 ^^, 1H), 7.55(d, J= 8,01 ^^, 2H), 
7.33(d, J=8.01 Tm, 2H), 2.38 (s, 3H). 

MCXOAHblPl 

6-xnop-2-(4-MeTMnaHnnMH)-2,3,4,9-TeTparMApo-1 
H- nMppo;io[3,4-bl xmhojimh-1,3,9-tpmoh 
nonynaioT cneAyK)Li^MM cnoco6oM: 
a. 

6- Xnop-2-(4-MeTMnaHMnMH)-2,3,4,9-TeTparMAPO-1 
H-nMppono[3,4-b] xnHonnH-l ,3,9-tpmoh. 

K nepeMeLunBaeMOM cycneHsiiki miAMeTv\r\ 

7- xnop- 4-rMApoxnHonMH-2,3-AMKap6oKCMnaTa 
(3,90 r, 13,3 mM) m 4- MeTMnct)eHMnrnApa3MH 
ruApoxjiopnAa (14,8 r, 93,2 mM) b aiaHone 
(140 Mn) Ao6aBnflK)T TpnaTunaMHH (14,8 
MJi, 106,4 mM). riojiyHeHHbiM KOpUHHeBblW 
pacTBop HarpeBatOT npn leMneparype KnneHM« c 

06paTHblM XOnOAMJlbHMKOM 16 H, 3a 3T0 BpeMfl 

BbinaAaei ocaAOK. flonyHeHHyK) cycneH3MK) 
oxna>KAaK)T ao KOMHaiHOM TeMnepaiypbi m 
c|DMnbTpyK)T, nonynayi conb 

4-MeTMnctDeHMnrMApa3MHa yKasaHHoro b 
sarojioBKe coefxiAHem^ b bmab ceporo nopoiuKa 
(2,30 r). 3tot npoAyKT HarpesaiOT npn 
TeMneparype KMneHkin c o6paTHbtM 
xonoAMJibHUKOM B JieAnHof) yKcycHof) KMcnoTe 
(45 Mil) B TeHGHMe 2 H M oxna)KAaK)T ao 
KOMHaTHOM TeMneparypbi. flonyHeHHyio 
KopuHHeByto cycneHSMK) cfjunbTpyKDi, nonyHan 
yKasaHHoe b saronoBKe coeAMHeHkie (1,60 r, 
34%) b bma© pbDKeBaTO-KopuHHeBoro nopoiuKa, 
T.nn. 380-382^C; MC (CI): 354 (M+H). 

AHajiMs AJifl Ci8Hi2CIN303» 0,2H2O: 

PaccMHTaHo: C. 60.49; H, 3.50; N. 11.76; 

HaMflGHo: C, 60.66; H. 3.26; N. 11.76. 

5RMP: 13.81. (v br s. 1H, cnoco6H. k 
o6MeHy), 8.39(s, 1H, cnoco6H. k o6MeHy), 
8.22(d, J= 8.58 ^^, 1H), 7.89(d, J=1.97 ri\, 
1H), 7.58(dd. J=1.97, 8.58 ^^, 1H), 6.98(d, 
J=8.28 r^, 2H), 6.73(d, J=8.28 ^^, 2H), 2.19 
(s. 3H). 

ripuMep 19. 

7-Xnop-4-rnApoKCM-2-(4-MeTMn0eHMn)-1, 2,5,10- 
TeTparMAPonMpMAa3MHo[4,5-bJxMHonviH-1 .1 0-flMO 

H. 

ct>MnbTpaT, coxpaHeHHbiM b RpuMepe 18, 
pa36aBn5iK5T boaom (160 mh), nonynaii 
pbDKeBaTO-KopMMHeByjo cycneH3MK3, KOTOpyK) 
nepeMeiuMBajoT 3 h. CycneHanfo cJ^nnbTpyjOT m 
co6paHHbie TBepAbie npoAyKTbi npoMbisajoT 
nocneAOBare/ibHO boaom, MeTaHon/aclDMpoM m 
AM3TMnoBb!M scfDMpoM, nonyHa5i yKaaaHHoe b 
saronoBKe coeAMHeHMe (0,855 r, 53%) e BMAe 
pbi>KeBaTO-KopMHHeBoro nopoLUKa, T.nn. 
368-370 OQ. (CI): 354 (M+H). 

AHanM3 AJi« Ci8Hi2CIN303« 0,2H2O: 

PaccMMTaHo: C, 60.50; H, 3.50; N. 11.76; 

HaMABHo: C, 60.52; H, 3.23; N, 11.79. 

5^MP: 12.75 (br s, 1H, cnoco6H. k o6MeHy), 
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12.00 (br s, 1H, cnoco6H. k o6MeHy), 8.15(d, 
J= 8.61 rq, 1H), 8.04(d, J=1.50 V\\, 1H), 
7.43(m, 3H), 7.26(d, J=8.25 Tm, 2H). 2.36 (s, 3H). 
ripMMep 20. 

7-Xnop-1-rMApoKCM-3-(4-M3onponMnc{)eHMn)-3.4,5, 
10- 

TeTparMAponMpMAa3MHO[4,5-b]XMHonMH-4,10-AMO 

H. 

HepeMeiuMBaeMyK) cycneHSMK) 
6-xnop-2-(4-M3onponMnaHMnMH)-2,3,4,9-TeTparMA 
po-1 H-nMppono[3,4-b] XMHonMH-1,3,9-TpMOHa 
(1,13 r, 2.98 mM) b pacTBope MeiaHona (90 
wn) M MeiaHcynbclDOKMcnoTbi (23 Mn) HarpesajoT 
npM TGMnepaType KuneHMn c o6paTHbiM 
xonoAnnbHMKOM 7 h m oxna>KAaK)T ao KOMHaiHOM 
TeMnepaiypbi. CMecb cjaMnbipyjOT (cjDMnbTpaT 
coxpaH^iOT Ann McnonbdOBaHMfl b flpMMepe 21), 
co6paHHbie >KenTbie iBepAbie npoAyKTbi 
npoMbiBarai MexaHonoM m A^sTMnoBbiM sctDMpoM, 
nonyMafl yKasaHHoe b saronoBKe coeAMHSHMe 
(0,401 r, 35%) B BMAe >KenToro nopouiKa, T, 
nn. 393-394°C; MC (CI): 382 (M+H). 

AHanM3 AHSR C2oHi6CIN303« 0,2H2O: 

PaccHMTaHo: C. 62.33; H, 4.29; N, 10.90; 

HaMABHo: C, 62.16; H, 3.98; N, 10.82. 

?1MP: 13.33 (s, 1H, cnoco6H. k o6MeHy), 
12.48 (s, 1H, cnoco6H. k o6MeHy), 8.28(d, 
J=8.76 r\\, 1H), 8.22(d, J=1.77 Tq, 1H), 
7.63-7.58(m, 3H). 7.40(d, J= 8.49 Tq, 2H), 
2.98(cenTeT. J=6.96 Tq, 1H), 1.25(d. J=6.96 
rq, 6H). 

MCXOAHbIM 

6-xnop-2-(4-M3onponMnaHMnMH)-2,3,4,9-TeTparMA 

po-1 H-HMppono [3,4-b]XMHOnMH-1 ,3,9-TpMOH 

nonyMaiOT cneAyroinMM cnoco6oM: 

a. 

6- Xnop-2-(4-M3onponMnaHMnMH)-2,3,4,9-TeTparMA 
po-IH-nuppono [3,4-b] xMHonMH-1,3,9-TpMOH. 

K nepeMeuiMBaeMOM cycneH3MM A>^MeTMn 

7- xnop-4-rMApoxMHonMH-2.3- AUKapSoKCunaTa 
(2,01 r, 6,80 mM) m 4-M3onponMnct)eHMnrMApa3MH 
rMApoxnopMAa (8,90 r, 47,6 mM) b STaHone (72 
Mn) Ao6aBnnioT TpMSTMnaMMH (7,6 Mn, 54,5 mM), 
nonynafl KopMMHesbiM pacTBop. 3tot pacTBop 
HarpeaaioT npM TeMneparype KMneHMfl c 
o6paTHbiM xonoAMnbHMKOM 16 m, oxna)KAaiOT ao 
KOMHaTHOM TeMnepatypbi m saieM MeAneHHO 
Ao6aBnflK)T k CMecM xnopMCToeoAopOAHOM 
KMcnoTbi (12 H.,100 Mn) npM SHeprMMHOM 
nepsMeLUMBaHMM, b pesynbTaie Mero o6pa3yeTCfl 
po30BaR cycneH3Mfl. CycneHSMKD ct^MnbipytoT m 
co6paHHbie iBepAbie npoAyKibi npoMbisaKDi 
oxna>KAeHHbiM paciBopoM, npMroTOBneHHbiM 
CMeiueHMeM MeiaHona (100 Mn), conflHOM 
KMcnoTbi (100 Mn, 12 h.) m nbAa, nonyMaq conb 
4-M3onponMnctDeHMnrMApa3MHa yKaaaHHoro b 
saronoBKe coeAMHeHMn b bmao nopoujKa 
nypnypHoro useia (1,80 r). 3tot npoAyicT 
HarpeBaioT npM TeMneparype KwneHMfl c 
o6paTHbiM xonoAMnbHMKOM B neA^HOM yKcycHOM 
KMcnoie (15 Mn) 3 m, nonyMafl 
pbDKeBaio-KopMMHeByKD cycneHSMK). CycneHSMK) 
oxna>KAaK)T ao KOMHaiHOM TeMnepaiypbi m 
cfjMnbipyioi. Co6paHHbie iBepAbie npoAyKibi 
npoMbisaHDi neflSHOM yKcycHOM kmchotom (10 Mn) 
M AH3TMnoBbiM scjDMpoM, nonyHasR yKa3aHHoe b 
saronoBKe coeAMHeHMe (1,125 r, 43%) b BMAe 
pbDKeBaio- KOpMMHGBoro nopoiuKa, T.nn. 
367-369 OQ; MC (CI): 382 (M+H). 

AHanM3 AJi« C2oHi6CIN303« 0,1H2O: 

PaccMMiaHo: C. 62.60; H, 4.26; N,10.95; 

HaP^AeHo: C, 62.60; H. 4.35; N. 10.73. 

HMP: 13.82 (v br s, 1H, cnoco6H. k 
o6MeHy), 8.41 (s, 1H, cnoco6H. k o6MeHy), 
8.23(d, J= 8.64 Tq, 1H). 7.89(d, J=1.98 Tq. 
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1H), 7.61(dd. J=1.98, 8.64 ^^. 1H), 7.04(d. 
J=8,42 Tm, 2H), 6.74(d, J=8.42 ^^, 2H). 
2.78(cenTeT, J=6.87 ^^. 1H), 1.1 5(d, J=6.87 
Tm. 6H). 

ripuMep 21. 

7- Xnop-4-rMflpoKCM-2-(4-M3onponMnc})eHvin)-1.2,5, 
1 0-TeTparMflponMpMfla3MHo[4,5-b]XMHonMH-1 , 1 0-a 

MOH. 

cpunbTpaT, coxpaHeHHbiM b Hpuwepe 20, 
pa36aBnflioT eoflOM (115 Mn), nojiynafl 
CBeTno-)KenTyK) cycneHsmo, KOTopyio 
nepeMeiuMBaK)T 5 m npn KOMHaiHOM 
TeMneparype. CycneHSMio ct^MJibTpytoT ]a 
co6paHHbie TsepAbie npoAyiabi npoMbiBaK)T 
nocjieAOsaTenbHO boaom, BOAHbiM MeTaHonoM 

(50%), MeTaHOJl/AMSTMJIOBblM 3Ct)MpOM kl 

Ati3TMnoBbiM act^MpoM, MTO Aa^T yKasaHHoe b 
saroJioBKe coeAMHeHMe (0,418 r, 37%) b BMAe 

pbDKeBaTO-KOpMMHGBOrO HOpOLUKa, T.nii. 

323-326 oc; mc (CI): 382 (M+H). 

AHa/iki3 A^^ 
C2oHi6CIN303« 0,5H2O«aiCH33O3H: 

PaccMMTaHo: C. 60.29; H. 4.38; N, 10.49; 

HaPiAeHo: C, 60.13; H, 4.10; N. 10.40. 

HMP: 12.73 (br s, 1H, cnoco6H. k o6MeHy), 
12.00 (br s, 1H, cnoco6H. k o6MeHy), 8.15(d, 
J= 8.70 ^^. 1H), 8.05(d. J=1.74 ^^. 1H), 
7.45(m, 3H), 7.33(d, J=8.40 ^^, 2H), 
2.95(cenTeT, J=6.90 fq, 1H). 1.24(d, J=6.90 

^^, 6H). 

ripMMep 22. 
7,9-fli4xnop-1-rMApoKCM-2-ct)eHMJi-1 .2,5.1 0- 
TeTparMAponMpMAa3MHo[4,5-b]xMHonMH-1 , 1 O-amo 

H. 

6,8-flMxnop-2-aHMJiMH-2,3,4,9-TeTparMflpo-1H 

-nMppOJ10[3,4-b] XMHOJIMH- 1,3,9-TpMOH (0.60 

r, 1,60 mM) nepeweiuMBaioT b MeraHone (200 mji) 
M MeTaHcynbcjtoKMCJioTy (20 Mn) flo6aBn?iK>T npM 
oxna>KAeHMM, noAAep>KMBafl leMnepaiypy HM>Ke 
20°C. nonyneHHbiM opaH>KeBbiM pacTBop 
nepeMeiUMBaK)? b reMeHne hohh npn KOMHaiHOM 
TeMnepaiype. O6pa30BaBiuMMCfl sa HOHb ocaflOK 
M opaH)KeByKD cycneHSMto HarpeaaioT npM 
TeMneparype KkineHMn e TeneHkie c o6paTHbiM 
xonoAMfibHMKOM 1 H. CycneHSMK) oxjia}KAaiOT AO 
KOMHaTHOM Tewnepaiypbi m ociaBrifliOT cTOflTb b 
TeneHMe homm 6e3 nepeMeiuMBaHki^i. CycneHSMK) 
4)MnbTpyiOT ki c}3iinbTpaT MeAneHHo pa36aBn;iiOT 
boao£^ (200 mji), nonynafl >KenTyK) cycneH3Mio. 
3Ty cycneHSMK) nepeMOLUtiBaiOT 2 h m TBepAbm 

npOAyKT C06MpaK)T V\ npOMUBaiOT BOAOPi, BOAHblM 

MeiaHonoM, 50% MeTaHon/AHSTunosbiM acJ^MpoM 
n AMSTMnoBbiM acjDnpoM, nonynafl yKasaHHoe b 
aaronoBKe coeAHHeHne (0,368 r, 61%) b bmas 
cBeinoro pbi>KeBaTo- KopuHHesoro nopOLUKa, 
T.nn. 361-36'^C; MC (CI): 374 (M+H). 
AHanna AHfl Ci7H9Cl2N303» 0,30H2O: 
PaccMMTaHo: C, 53.80; H. 2.55 N, 11.07; 
HaMAGHo: C, 53.71; H, 2.64; N.10.97. 

mP: 12.84 (s. 1H, cnoco6H. k 
o6MeHy), 11.96 (s, 1H, cnoco6H. k o6MeHy), 
8.04(d, J=2.02 rq, 1H), 7.55-7.45(m, 5H), 
7.36(t, J=6.84 Vu,. 1H). 

McXOflHblM 6, 

8- flvixnop-2-aHMnMH-2,3,4,9-TeTparMflpo-1H-nMpp 
ojio [3,4-b)xMHonMH-1 ,3,9-TpMOH nonyMaiOT 
HM)KeonMcaHHbiM cnoco6oM: 

a. 

6,8-flMXJiop-2-aHMnMH-2,3,4,9-TeTparMAPo-1H-nM 

PPOJ10[3,4- b] XMHOJlMH-1,3,9-TpMOH. K 

nepeis/ieLUMBaeivioC^ cycnen^m ai^mbtmh 5,7- 
AMxnop-4-rMAPoKCMXMHonMH-2,3-AMKap6oKCMnaTa 
(3,00 r. 9,09 mM) b araHone (42 mji) 
Ao6aBJiflK)T cj)eHkiJimApa3MH (6,26 mji, 63,6 mM). 
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riojiyHeHHbif) seJieHbifl pacTBop HarpeBaK>T npn 
TGMnepaType KMneHUfl c o6paTHbiM 

XOJIOAMJIbHMKOM 16 M, 33 3TO BpSMR 06pa3yeTCfl 

He6ojibiuoe KOJiMHeciBO KpacHoro ocaAKa. 3Ty 
cycneH3MK) oxna)KAaK)T ao KOMHatHOM 
TewnepaTypbi npM nepeMeujuBaHMM, BbisbiBan 
AonojiHMTeribHoe ocaweHne npoAyKia m 
o6pa30BaHMe rycTOM pbDKeBaTo-KopuMHeBOM 
cycneH3MM. TaepAbie npoAyKTbi co6npaK)T m 

npOMblBaK)T 3TaH0J10M (aTaHOJIbHbie npOMblBHbie 

BOAbi ooxpaH^itOT). Co6paHHbi£i TBepAbiii npoAyKT 
nepeKpucTajinnaoBbiBatoT m3 aiaHona (1,20 Ji), 
nonyMafl cjDeHun ruApasnHOByK) oonh yKaaaHHoro 
B sarojioBKe coeAMHeHMn (1,17 r) b bhab 
pbDKesaTO-KopMHHeBoro nopoLUKa. 3tot npoAyKT 
nepeMeLUMBaK)T m HarpeaaioT npn TeMneparype 

K^neHHn C 06paTHblM XOnOAMIIbHMKOM B JieA^HOM 

yKcycHOM KMCJioie (15 mji) b TeneHMe 2,5 h m 
saiGM oxjia>KAaK)T flo KOMHaiHOM TeMnepaiypbi 
npn nepeMemnBaHMM. rionyHeHHyKD opaH>KeByK) 
cycneH3HK) ctDHJibTpytoT, nonynafi yKa3aHHoe b 
aaronoBKe coeAHHeHne (0,629 r, 19%) b bmag 
opaH>KeBoro nopouiKa, KOTopbiM cjierKa 
aarpasHBH. AHannTHMecKUM o6paaeL4 yKaaaHHoro 
B aaronoBKe coeAHHeHUfl nonynafOT na 
ocTaaneHMbix panee aiaHOJibHbix npoMbiBHbix 
BOA c|3MJibTpaL4kiefi ocaAKa, o6pa30BaBLuerocn 
nocjie Toro, KaK 3tm npoMbiBHbie BOAbi ctoajim b 

TSMeHMe HeCKOJIbKMX HaCOB. 

nepeKpkicTajiJiMaaqki^i SToro co6paHHoro 
pbDKeBaTO-KopHHHeBoro nopoLUKa (0,126 r) m 
jiBAflHof^ yKcycHoi^ KUCJiOTbi (2 mji) Aa©T MUCToe 
yKaaaHHoe b aaronoBKe coeAHHeHMe (0,083 r) b 
BMA© opaH>KeBoro nopotuKa, T.nn. 364-367°C; 
MC (CI): 374 (M+H). 

AHanna a^« 
C lyHQCIgNsOs. 0,30H2O.0,10CH3CO2H: 

PaccMMTaHo: C. 53.60; H. 2.61; N.10.90; 

HaPiAeHo: C. 53.49; H, 2.77; N,10.82. 
''H AMP: 8.53 (s, 1H, cnoco6H. k o6MeHy), 
7.85(d, J=1.94 rq. 1H), 7.65(d, J=1.94 Tm, 
1H), 7.18(t, J=7.84 Tm, 2H), 6.82(d, J=7.84 
Tu, 3H). 

ripuMep 23. 
7-Xnop-1-rMApoKCM-3-(1-HacJ)TMn)-3,4,5,10- 
TeTparMAponMpMAa3MHo[4,5-b]xiiHonMH-4, 1 O-amo 

H. 

6-Xnop-2-(1-Ha(t)TMnaMMHo)-2,3,4,9-TeTparMA 
po-1 H- nMppono[3,4-b]xMHonMH-1 .3,9-TpnoH 
(1,30 r, 3,34 mM) nepeMeiuMBaKDT b MeiaHone 
(0,65 n) n Ao6aBnflK)T MeTaHcynbcJjoKvicnoTy (65 
Mn). KopuHHeByK) cycneH3Mio HarpesaiOT npki 
TeMneparype KkineHMn c o6paTHbiM 
xonoA^nbHMKOM 16 H, aa 3to BpeMn TBepAbie 
npoAyKTbi pacTBopnKDTcn, oGpaay^i KopkiHHeBbi^ 
pacTBOp. 3tot pacTBOp oxna>KAaK5T ao 
KOMHaiHOM TeMnepaiypbi. flo6aBneHMe nbAa (10 
Mn) AasT pbDKeBaTO-KopMMHBByK) cycneH3HJO, 
KOTopyra nepeMeLUMBaHDT 1,5 m. CycnsHanK) 
ct)MnbTpyK)T (cjDnnbTpar coxpaHfltor f\n^ 
Mcnonb30BaHMa b flpuMepe 24) m co6paHHbie 
TBepAbie npoAyKTbi npowbiBaK)! MeiaHonoM m 
AMOTunoBbiM 3c}DMpoM, RonyHafl yKaaaHHoe b 
aaronoBKe coeAHHeHMe (0,560 r, 43%) b bmag 
cna6o-)KenToro nopoLUKa, T.nn. 374-376°C; MC 
(CI): 390 (M+H). 

AHanna Ana C2iHi2CIN303« 0,2H2O: 

PaccHMTaHo: C, 64.10;~H, 3.18; N, 10.68; 

HawAeHo: C, 63.91; H. 3.42; N,10.61. 

5^MP: 13.40 (s, 1H, cnoco6H. k 
o6MeHy), 12.58 (s, 1H, cnoco6H. k o6MeHy), 
8.35(d. J= 8.70 rq, 1H), 8.25(d, J=1.76 Tq, 
1H). 8.12-8.07 (m, 2H). 7.74-7.53 (m, 6H). 

MCXOAHbli^ 
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6-xnop-2-(1-Hact)TMnaMMHO)-2,3,4.9-TeTpariiApo-1 
H-nuppoxio [3,4-b] xmho/imh-I ,3,9-tpmoh 
nonyqaioT KaK onucaHO HM)Ke: 
a. 

6- Xnop-2-(1-Hact)TMnaMMHO)-2,3,4,9-TeTparMflpo- 
1 H- nnppono[3,4-b]xMHonnH-1 ,3,9-TpMOH. 

K nepeMeujMBaeMOM cycneHSHM 
flMMeTMn-7-xnop-4-rMflpo-KCMXMHonMH-2,3-flHKap 
6oKCMnaTa (2,00 r, 6,80 mM) m 1-Hac|DTMn 
rkiApasMH ruAPOxnopnAa (9,26 r, 47,6 mM) b 
3TaHone (72 mh) Ao6aBn5!i[OT TpnaTMXiaMMH (7,60 
MJi), nonynan KopMHHeBbiM pacTsop. Hocne 
HarpeaaHii^ npM TeMneparype KuneHMn c 
o6paTHbiM xojiOAM/ibHMKOM B TGHeHMe 4 AHevi, 

paCTBOp OXna)KAaK)T AO KOMHaTHOfi 

TeMnepaiypbi m paaGasnniOT aiMnaqeTaTOM 
(0,30 n), nonyMaa pbDKeBaTo-KopuHHeByK) 
cycneH3MK). 3iy cycneHSHK) ctsnnbTpyKDi, yAan^fl 
Tsepflbie npoflyKTbi, KOTopbie oiGpacbiaajoT. 
3aTeM ct^MJibTpaT BbinnBafOT b STkinai^eTaT (500 

MJl), KOTOpblfl npOMblBaJOT XnopHCTOBOflOpOAHOM 
KUCnOTOM (3 X 500 MJI, 1 H.). flpOMblTblM 

pacTBop pa36aBnpitOT flusTMnoBbiM acjDMpoM (250 
Mn), nojiyMafl pbDKeBaTO-KopuMHeByjo cycneHSHK). 
TaepAbie npoAyKTbi co6MpaK)T, nonynafl 
1-Hacf)TMJi rMApasMHOByio conb yKasaHHoro a 
sarojioBKe coeA^HeHM^i b bmao 
pbDKeBaTO-KopiiMHeBoro nopOLUKa (2,09 r). 3tot 
npoAyicT HarpeBaioT npii TeMneparype K^neHMn c 

06paTHblM XOnOAMnbHMKOM B JieA^HOM yKcycHOM 

KMcnoTG (50 MJl) B TeMeHne 2 MacoB, oxnawaioT 
AO KOMHaTHOM TeMnepaiypbi n ct)MnbTpyK)T. 
Co6paHHbie TBepAwe npoAyiaw npoMbiaaiOT 
nefljRHOM yKcycHoi^ kmcjiotov^ m AnainnoBbiM 
actDkipoM, nojiyna^i yKaaaHHoe b saronoBKe 
cosAMHeHMe (1,44 r, 54%)) b BHAe 
pbDKeBaTO-KopuMHeBoro nopoujKa, T.nn. 368°C 
(pa3m>KeHMe); MC (CI): 390 (M+H). 

AHajiMSA/ifl C2iHi2CIN303» 0,30CH3CO2H: 

PaccHMTaHo: C, 63.60; H, 3.26 N, 10.30; 

HaMAOHo: C, 63.90; H, 3.43; N, 9.97. 
''H 9{MP: 9.06 (s, 1H, cnoco6H. k o6MeHy), 
8.27-8.22 (m. 2H), 7.92-7.88 (m, 2H), 
7.63-7.52 (m, 3H), 7.41(d, J=8.17 ^^. 1H), 
7.27(t, J=7.86 ^^, 1H), 6.80(ci, J-7.86 ^^, 1H). 

ripmviep 24, 

7- Xjiop-4-rMflpoKCM-2-(1 -HacjDTMn)-1 ,2,5, 1 0- 
TeTparMAponMpMAa3MHO[4,5-b]XMHonMH-1,10-AMo 

H. 

<DMJibTpaT, coxpaHeHHbiM OT DpuMepa 23, 
pa36aBJiflKDT BOAOM (0,75 n) n saieM HacTUHHO 
KOHL^eHTpupyK)! Ha poTopHOM McnapMiene, 
nonyna^ KopkiMHesyio cycneH3Mio. TaepAbie 
npoAyKTbi ki3 cycneH3viM co6kipaK>T ki npoMbiBaioT 

BOAOM, MeTaH0n/AM3TMJ10BblM SCjDHpOM M 
AM3TMnOBb)M 3C|DMpOM, HOnyMafl KOpUHHeBblM 

nopoujoK (0,535 r). 3tot npoAyiCT HarpeeaiOT 
npn TeMnepaiype KuneHu?? c o6paTHbiM 
xonoAi^nbHMKOM b MeTaHone (23 Mn) m 
cjDMJibTpyfOT ropflMMM p,n9\ yAaneHMfl He 

paCTBOpHBLUHXCfl TBBpAblX npOflyKTOB, KOTOpbie 

0T6pacbiBaK)T. OujibTpaT KOHi4eHTpMpytoT Aocyxa 
M pacTBopjiK5T c STM/iai^eiaTOM (20 Mn). 
nonyneHHyK) cycneHsnKD cjDnribTpyKJT m 
co6paHHbie iBepAbie npoAyicrbi npoMbiBaKDt 
STunaLteiaTOM n flusinnoBbiM 3ct)MpoM, nonynan 
yKaaaHHoe b 3aronoBKe coeAUHBHue (0,240 r, 
18%) B BHA© ceporo nopoiuKa, T.nn. 335-337°C; 
MC (CI): 390 (M+H). 

AHanna AJifl C2iHi2CIN303. 0,60 H2O.0,40 
CH3S03H# 0,20C4HioO«0,15C4H802: 
PaccHMTaHo: C, 58.60; H, 3.88 N, 9.00; 

HawfleHo: C, 58.37; H. 3.53; N, 9.14. 

mP: 12.80 (br s, 1H. cnoco6H. k 
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o6MeHy). 12.1 (br s, 1H, cnoco6H. k o6MeHy), 
8.15-8.03 (br m, 4H). 7.67-7.50 (br m. 6H). 
ripuMep 25. 

7-Xnop-3-(4-ct)Topc})eHMn)-1-mApoKCM-3,4,5,10- 
TeTparMAponMpMAa3MHO[4,5-b]xMHonMH-4, 1 O-amo 

H. 

riepeMeiuMBaeMyK) cycneHsnK) 
6-xnop-2-(4-c|)TopaHMnMH)-2,3,4.9- 
TerparuApo-l H-nnppono[3,4-b] 
XMHonMH-1,3,9-TpMOHa (1,40 r, 3,90 mM) b 
pacTBope MeraHona (0,73 n) m 
MeTaHcynbc}x)KMcnoTbi (73 Mn) HarpeaaioT npw 
TeMneparype iaineHM5) c o6paTHbiM 
xonoAMnbHMKOM 16 M M oxna)KAaK)T ao 
KOMHaiHof^ TeMnepaiypbi. nonyneHHyK) 
opaH>KeByK) cycneHSHK) c^nnbipyioT (cj^nnbipai 
coxpaHflK)T AHfl McnonbsoBaHMfl b FlpuMepe 26) m 
co6paHHbie laepAbie npoAyKibi npoMbiaajoi 
MBiaHonoM M AH3innoBbiM scjDnpoM, nonyHafl 
yKaaaHHoe b saronoBKe coeAHHeHne (0,374 r, 
27%) B BMAe CBeTno-opaH>KeBoro nopoLUKa, T.nn. 

>400°C; MC (CI): 358 (M+H). 

AHanna fxm C-j/HgCINsOs. H2O: 

PaccMMiaHo: C, 54.30; H. 2.95; N, 11.20; 

HafiAeHo: C, 54.08; H, 2.62; N, 10.98. 

HMP: 13.38 (s, 1H. cnoco6H. k 
o6MeHy), 12.51 (s, 1H, cnoco6H. k o6MeHy), 
8.30(d, J= 8.75 ^^, 1H), 8.22(d, J=1.78 ^^, 
1H), 7.76-7.71 (m, 2H), 7.63(dd, J=1.78, 
8.75 ^^. 1H). 7.40-7.35 (m, 2H). 

McxoAHbiii 

6-xnop-2-(4-ctDTopaHMnnH)-2,3,4,9-TeTparMApo-1H 
-nkippono [3,4-b] XMHonMH-1,3,9-TpMOH 
nonyMajoT KaK onucaHo HM>Ke: 
a. 

6-Xnop-2-(4-ct)TopaHMnMH)-2,3,4,9-TeTparMApo-1 
H-nuppono [3.4-b]xMHonMH-1 ,3,9-tpmoh. 

K nepeMeiukiBaeMOM ' cycneH3kiM 
AMMeTMn-7-xnop-4-rMApoKCMXMHonMH- 
2,3-AMKap6oKCMnaia (2,59 r, 8,79 mM) m 
4-c)3iopct3eHMn mApas^H rMApoxnopnAa (10,00 r, 
61,5 mM) b siaHone (48 Mn) Ao6aBnflioi 
TpnainnaMMH (9,8 Mn, 70,3 mM). nonyMeHHbiii 
KopHMHSBbM pacTBop HarpBsaK)! npM 
leMnepaiype Ki/ineHUJi c o6paTHbiM 
xonoAnnbHUKOM 48 h, oxna>KAaK)T ao KOMHaiHOM 
TeMnepaiypbi m pa36aBn5iKDT ainnaL^eiaTOM (150 
Mn), nonynayi 6enbiM KpucTannnnecKUM ocaAOK, 
KOiopbiM yAan«K)T cjDMnbipaLiMeM i/i 
OT6pacbiBaK)i. (Dunbipai npoMbisaKDi conqHOM 
KMcnoTOM (3 X 500 Mn, 1 h.), hid Bbisbiaaei 
oca>KAeHMe b ainnaLieiaiHOM cnoe. OcaAOK 
co6MpaK}i 14 npoMbiBaK)i nocneAoaaienbHo 

3TlinaL4eTai-AI^3Ttin0BblM 34)MpOM M 

AMsinnoBbiM 3c|DMpoM, nonyMafl 4-<i)iopct5eHMn 
rMApa3MHOByK) conb yKasaHHoro b saronoBKe 
coeAMHeHMfl (2,14 r). 3iqi npoAyKi Harpesaioi 
npn leMnepaiype KuneHUfl c o6paTHbiM 
xonoAMnbHi4KOM B neA^HOfi yKcycHOM K^cnoie 
(20 Mn) B leneHne 2 h. flocne oxnaweHUfl 
yKcycHOKkicnoro paciBopa ao KOMHaiHOM 
TeMnepaiypbi, o6pa30BaBLuviMcn ocaAOK v\ 
iBepflbie npoAyKTbi co6Mpafoi, nonynayi 
yKasaHHoe b saronoBKe coeAHHeHne (1,48 r, 
47%)) B BHA© >KenToro nopoiiiKa, T.nn. 
390-392 °C; MC (CI): 358 (M+H). 

AHann3 Ann C-tyHgCIFNaOs. 0,40 H2O: 
PaccMMiaHo: C, 55.95; H. 2.71 N. 11.61; 
HafiAeHo: C, 56.01; H, 2.67; N, 11.54, 
^H ^MP: 13,78 (br s. 1H, cnoco6H, K 
o6MeHy), 8.52 (s, 1H, cnoco6H. k o6MeHy), 
8.22(d, J=8.71 Tm, 1H), 7,89 (d, J=2.01 Tu, 
IN), 7.58(dd, J=2.01, 8.71 V\\, IN), 
7.05-6.98(m, 2H), 6.89-6.85 (m, 2H). 
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ripuMep 26. 
7-Xnop-2-(4-ct)Topct)eHM/i)-4-rMApoKCM-1,2,5, 
1 0-TeTparMAponkipMAa3MHO[4,5-b]xkiHonMH-1 , 1 0-a 

MOH. 

cDnnbTpai, coxpaHeHHbM ot flpuMepa 25, 
pa36aBnfl»OT boaom (0,800 n), nonynafl 
CBeTno-aeneHyjo cycneHsnjo, KOTopyK) 
nepeMeujMBajoT 3 m. CycneHsnjo ct^nnbTpyroT m 
co6paHHbie laepAbie npoAyKTbi npoMbieafOT 
BOAOM, MeTaHon/AVi3TMnoBbiM act^MpoM M 
AM3TMnoBbiM 3c|3kipoM, HonyHa^ yKa3aHHoe b 
saronoBKe coeAMHeHne (0,910 r, 65%) b BHAe 
ceporo nopouJKa, T.nn. 353-356®C; MC (CI): 
358 (M+H). 

AHanM3 Afifl CiyHgCIFNaOa* 2,00 H2O«0,06 
CH3SO3H: 

PaccMMTBHo: C, 51.30; H, 3.34; N.I 0,52; 

HaMAeHo: C. 51.58; 3.00; N,10.47. 

11.95 (br s, 1H, cnocx)6H. k 
o6MeHy), 12.50 (br s, 1H, cnoco6H. k 
o6MeHy), 8.15 (br d. J=8,26 1H). 8.07 
(br s, 1H), 7.58(br s,2H), 7.43 (br d. 
J=8.26 Tm, 1H), 7.29-7.24(br m. 2H). 

ripmviep 27. 
3-(4-BpoMc|)eHHJi)-7-xnop-1 -rMApoKCH-3,4,5,1 0- 
TeTparnflponMpMfla3MHo[4,5-b]xMHonnH-4,10-Ano 

H. 

FlepeMeiuMBaeMyK) cycneH3MK) 
2-(4-6poMaHMJiMH)-6-xnop-2,3,4,9-TeTparMApo-1H 

- nMppono[3,4-b] XMHonMH-1,3,9-TpnoHa (1,00 
r, 2,39 mM) b pacTsope MeiaHona (500 Mn) m 
MeTaHcyxib4>OKMcnoTbi (50 mh) HarpesatoT npM 
TeMneparype KMneHM^ c o6paTHbiM 
xonoAMJibHUKOM 16 H M oxna>KAaK)T ao 
KOMHaTHOM TeMnepatypbi. flonyMeHHyio TKemyio 
cycneHamo c}}iinbTpy»oT (cfjHnbTpaT coxpaHfltoT 
Ann kicnonbsoBaHMn b ripuMepe 28). Co6paHHbie 
TBepAbie npoAyKTbi npoMbiaaKDT MejaHonoM I4 
sareM AWSTunoBbiM 3c})MpoM, nonyMaa yKasaHHoe 
B saronoBKe coeAHHeHne (0,222 r, 22%) b bha© 
>KenToro nopoiuKa, T.nn. >400°C; MC (CI): 420 
(M+H). 

AHa/iM3 An?J Ci/HgBrCINaOs^ 0.30 H2O: 
PacCHMiaHo: C. 48.15; H, 2.28; N, 9.91; 
Ha^^AeHo: C, 48.15; H, 2.36; N, 9.88. 

mP: 13.36 (s, 1H, cnoco6H. k 
o6MeHy), 12.51 (s. 1H, cnoco6H. k o6MeHy), 
8.25 (d, J=8.73 1H), 8.19 (d, J=1,55 ^^, 
1H), 7.75-7,67(m, 4H), 7.60 (dd, J=1.55. 
8.73 ^^, 1H). 

HcXOflHblPl 

2-(4-6poMaHMnMH)-6-xnop-2,3,4,9-TeTparMApo-1H 
nMppono[3,4-b] XMHonnH-1,3,9-TpMOH 
nonynajOT npuBeAeHHbiM HM>Ke cnoco6oM: 
a. 

2-(4-BpoMaHMnMH)-6-xnop-2,3,4,9-TeTparMflpo-1H 

- nMppono[3.4-b] XMHonMH-1,3,9-TpnoH. 

K nepeMeiuMBaeMOM cycneHsnn AnweTun 
7-xnop-4-rMApoKCMXMHonMH- 2,3-AMKap6oKCnnaTa 
(1,90 r, 6,40 mM) m 4-6poMcj)eHnn ruApasnH 
ruApoxnopnAa (10,00 r, 44,7 mM) b sraHone 
(35 MJi) Ao6aBnnK)T TpnaTunaMHH (7,1 mji, 51,1 
mM). nonyneHHbiM KopuMHeBbiii pacTBop 
HarpesaioT npM leMnepaiype KuneHMfl c 
o6paTHbiM xonoAMHbHMKOM 22 H, 3a 3T0 BpeMn 
o6pa3yeTCfl pbi>KeBaTO-KopMMHeBbiM ocaAOK. Siy 
_ cMecb oxna>KAaK)T ao KOMHaxHoC^ TeMneparypbi m 
c|DMnbTpyK)T, nonyMan 4- 6poMcjDeHMn 
ruApasMHOByKD conb yKa3aHHoro b saronoBKe 
coeAMHeHMfl b Bv\f\e 6enoro nopoLUKa (1,69 r). 
3tot npOAyKT HarpeaaKDi npn leMnepaiype 
Ki/ineHMJi c o6paTHbiM xonoAnribHUKOM b neAflHoPi 
yKcycHOM KucnoTe (20 win) b leMeHne 3 h m 
oxna)KAaioT ao KOMHaTHOi^ TeMneparypbi. 



nonyHeHHyto pbDneBaTo-KopuMHeByjo cycneHSMio 
ctDM/lbTpyiOT M TBepAbie npoAyKTbi npoMbiBaiOT 
neAJ^HoPi yKcycHOM KHcnoioM m saieM 
AM3TMnoBbiM 3c|DMpoM, HOJiyHafl yKa3aHHoe B 
saronoBKe coeAMHeHne (1,15 r, 43%) b bmao 
^ pbDKeBaTo-KopuMHeBoro nopoiiJKa, T.nn. 
393-394 oq. i^q (qi). (M+H). 

AHanna a/ia CiyHgBrCINaOs. 0,30 H2O: 

PaccMMTaHo: C, 48.77; H. 2.17 N,10.04; 

HawAeHo: C, 48.52; H. 2.26; N.IO.OO. 
W ^H 9\MP: 13.84 (br s, 1H. cnoco6H. K 

o6MeHy), 8.71 (s, 1H, cnoco6H. k o6MeHy), 
8.23 (d, J=8.63 Tm, 1H), 7.89 (d, J=198 ^^, 
1H), 7.58(dd, J=1.98, 8.63 ^^, 1H), 7.32 (d. 
J=8.70 ^^, 2H), 6.84(d, J=8.70 Tq, 2H). 

ripuMep 28. 
2-(4-BpoMct)eHMJi)-7-xnop-4-rMApoKCi4-1 ,2.5,1 0- 
TeTparMAponMpiiAa3MHO[4,5-b]XMHonMH-1 , 1 O-a^o 

H. 

OnjibTpaT, coxpaHeHHbiii ot ripkiMepa 27, 
pasGaBfifliOT boao^ (550 Mn), nonynafl 
pbDKeBaTO-KopMHHeByK) cycneHSMK}, KOTopyK) 
nepeMeiuMBaioT 2 CycneHSkiio c|3MnbTpyK)T m 
npOMbisaioT nocneAOBaTejibHo boaoii. 

MeTaH0n/AM3THn0BblM SCjjUpOM M AUSTMHOBblM 

ocfDHpOM, nonynay? yKaaaHHoe b aaronosKe 
coeflMHeHne (0,716 r, 72%) b BHAe 
25 pbDKeBaTO-KopuHHeBoro nopoLUKa, T.nn. 
359-361 oc; MC (CI): 420 (M+H). 

AHann3 flnfl Ci/HgBrCINaOa* 1,30 H2O; 

PaccMMTBHo: C, 46.20; H, 2.64; N, 9.51; 

HaMABHo: C. 46.26; H. 2.66; N, 9.37. 
^ ^MP: 12.60 (br s, 1H, cnoco6H. k 

o6MeHy), 11.95 (br s, 1H, cnoco6H. k 
o6MeHy). 8.16 (d, J=8.61 Tm. 1H), 8.06 (d. 
J=1.67 Tm, 1H), 7.64(d. J=8.78 ^^, 2H), 7.55 
(d, J=8.78 ^^, 2H), 7.43 (d, J=8.61 ^^. 1H). 

DpHMep 29. 

55 7-Xnop-1-rMAPoKCM-3-(2-MeTOKCMC|)eHMn)-3.4,5, 
1 0-TeTparMAponMpMAa3MHo[4,5-b]XMHonMH-4,1 0-A 

MOH. 

riepeMeujMBaeMyK) cycneH3MK) 
6-xnop-2-(2-MeTOKCMaHMnM h)-2 ,3,4,9- 
TerparnApo-l H-nnppono[3,4-bl 

40 xMHonMH-1,3,9-TpMOHa (1, 78 r, 4,81 mM) b 
pacTBope MeTaHona (285 Mn) \a 
MeTaHcynb4)oiaicnoTbi (89 Mn) HarpeaaiOT npn 
leMneparype KkineHMfl c o6paTHbiM 
xonoAMnbHMKOM 8 h, 3a 3T0 speM^ o6pa3yeTCfl 
pbiHCBBaTo-KopuHHeBbiM ocaAOK. PlonyMeHHyK) 
cycneH3MK) oxna>KAaK)T ao KOMHaTHOM 
TeMneparypbi m nepeMeiuMBaKST 16 h. 
CycneHSMK? ctDnnbrpyKDT (cfDnnbipar coxpaHflror 
Anfl Mcnonb30BaHMfl b flpuMepe 30), co6paHHbie 
TBepAbie npoAyKTbi npoMbiBawT MeiaHonoM m 
AMSTunoBbiM 3ct)MpoM, nonyHa« yKasaHHoe b 
saronoBKe coeAMHeHMe (0,889 r, 50%) b bi^ab 
>Kenroro nopoiuKa, T.nn. 356-359^C; MC (CI): 
370 (M+H). 

AHanna A/ifl Ci8Hi2CIN304« 1,20 CH3OH: 
PaccMnraHo: C. 56.50; H, 4.15; N,10.30; 

55 HaMAeHo: C. 56.50; H. 4.15; N.10.55. 

^H HMP: 13.34 (s, 1H. cnoco6H. k 
o6MeHy), 12.45 (s, 1H, cnoco6H. k o6MeHy), 
8.30 (d, J=8.61 Tm, 1H). 8.21 (s, 1H), 7.63 

(d, j=8.6i ^^, ih), 7.48 (t, j= 8.10 ^^. 

IH), 7.40 (d, J=7.46 ^^, 1H), 7.23 (d. 
J=8.10 ^^, 1H), 7.10 (t, J=7.46 rq, 1H), 
3.77 (s. 3H). 

MCXOAHbIM 

6-xnop-2-(2-MeTOKCMaHMnMH)-2,3,4,9-TeTparMApo 
-1 H- nMppono[3,4-b]XMHonMH-1 ,3,9-tpmoh 
roroBflT cneAyK)LAiiM cnoco6oM: 
a. 
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6- Xnop-2-(2-MeTOKCMaHMnMH)-2,3,4,9-TeTparMflpo 
-1 H-nMppono[3, 4-b)XMH0JiMH-1 ,3,9-tpmoh, 

K nepeMeujMBaeMoC^ cycneHSMki 
flMMeTMn-7-xnop-4-rMApoKCM- 
XMHonMH-2,3-AMKap6oKCMnaTa (0,218 r, 0,74 
mM) m 2-MeTOKcn4)eHMn ruflpaanH rktflpoxnopnAa 
(0,900 r, 5,20 mM) b aiaHone (4 mh) 
flo6aBnflK)T TpusTunaMMH (0,83 mji, 51,9 mM). 
lionyMeHMbiM KopuHHeBbiM pacTBop HarpeBaioT 
npM TeMnepaType KuneHMn c o6paTHbiM 
xonoflMJibHMKOM 22 M. PacTBop oxna>KAaK)T flo 
KOMHaTHOM TeMnepaiypbi m b peaynbiaTe 
oca>KAeHkifl o6pa3yeTc;i cycneHsun 
pbi^KesaTO-KopMMHeBoro i^seTa, KOTopyio 
nepeiwieiuMBaK)! 16 h. CycneHsmo (jpv\nhipy\oi m 
co6paHHbiM TBepAbifi npoAyKT OT6pacbi Bator. 
OMJibTpaT pa36aBnHiOT 3TMnaL;eTaTOM (50 mji) m 
npoMbiBaKJT xnopucTOBOAopoflHoii kmcjiotom (3 x 

50 MJI, 1 H.) M paCTBOpOM COHM (50 Mfl), 

KoHqeHTpai^nq npoMbiToro paciBopa b TOKe 
ra30o6pa3Horo asoia Aaei pbDKeBaio- 
KopuHHGBbiM nopoiuoK (0,527 r). 3tot npoAyKT 
HarpeBafOT npn reMnepaiype KuneHun c 

06paTHblM XOnOAMHbHUKOM B fieA^HOM yKCyCHOM 

Kucnoie (5 mji) 2 h, nojiynafl rycTyjo 
pbDKeBaTO-KopuMHeByio cycneH3HK). Siy 
cycneH3Mio oxna>KAaK>T ao KOMHaTHOM 
TeivinepaTypbi m nepeMeujMBaiOT 16 m. 
CycneH3MK) ct^MJibTpyiOT \a co6paHHbie TsepAbie 
npoAyxTbi npoMbisaioT jieA^HOM yKcycHOM 
KHcnoTOk^ M saTGM A^STVuiOBbiM acfskipoM, 
nojiyna^i pbDKeBaTO-KopuMHeBbif) nopoujOK (0,378 
r). 3tot npoAyKT nepeMeLUMsajoT b pacisope 
BOAbi (5 Mn) v\ MeTaHona (1 m/i), nonyMan 

pbDKeBaTO-KOpklHHeByiO CycneH3MK), KOTOpyK) 

nepeMetuMBawT 16 h. CycneH3MK) cjDmibTpytOT m 
co6paHHbie iBepAbie npoAyKTbi npoMbiBaHDi 
nocneAOBaienbHO boaom, MeiaHonoM m 3aTeM 
AM3TMnoBb!M scjDnpoM yKasaHHoe B saronoBKe 
coeAHHeHne (0,126 r, 46%) b bma© 
pbDKeBaTo-KopuHHeBoro nopoujKa, T.n-n. 390°C 
(pasji.); MC (CI): 370 (M+H). 

AHarjMS ATW Ci8Hi2CIN304» 0,20 hfeO: 

PaccMMTaHo: C. 57.90; H, 3.35; N. 11.25; 

HaMAeHo: C. 57.92; H, 3.48; N,10.93. 

HMP: 13.80 (br s, 1H, cnocx)6H. k 
o6MeHy), 8.23 (d, J=8.67 Tq, 1H), 7.89 (d, 
J=1.98 rq, 1H), 7.79(s, 1H, cnoco6H. k 
o6MeHy), 7.58 (dd, J=1.98, 8.67 ^^, 1H), 
6,97 (d. J=7.62 ^^, 1H), 6.80-6.73 (m, 3H). 
3.86 (s, 3H). 

flprnviep 30. 

7- XJiop-4-rMApoKCM-2-(2-MeTOKCMct)eHMn)-1,2,5, 

1 0-TeTparMAponMpMfla3MHO[4,5-b]XMHonMH-1 , 1 O-a 

MOH. 

cDnnbipaT, coxpaHeHHbiM ot FlpuMepa 30, 
pa36aBJiflK)T boaom (600 mji), nonyMan 
pbDKeBaTO-KOpMMHBByK) cycneH3MK), KOTopyio 
nepeMeiuMBaioT npn 0°C b TeneHne 1 h 
cJsnnbTpyioT, yAanjifl iBepAbie npoAyicTbi. 
OunbTpai HacTMMHo KOHqeHipMpyioT b tokb 
ra30o6pa3Horo asoia, nonyMan 6enyK) 
cycneH3MKD. 3iy cycneHSHKD ctDnnbTpyKDi m 
HassaHHbie TBepAbie npoAyKibi npoMbiBatoT 
BOAoCi, nojiynan yKasaHHoe b saronoBKe 
coeAHHeHne (0,347 r, 19%) b svifxe 6enoro 
nopoiUKa, T.nn. 347-349^^0; MC (CI): 370 (M+H). 

AHanns aji« C i8Hi2CIN304» 1,30 
H 20.0,1 OCH3SO3H: 

PaccMMTaHo: C, 54.00; H, 3.75; N, 10.43; 

HaPlABHo: C, 54.07; H, 3.33; N, 10.41. 

J^MP: 12.68 (br s, 1H, cnoco6H. k 
o6MeHy), 12.00 (br s, 1H, cnoco6H. k 
o6MeHy), 8.16 (d, J=8.61 Tq, 1H), 8.07 (s. 
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1H), 7.48- 7.40 (m, 2H). 7.32 (d. J= 7.59 
Tm, 1H), 7.16 (d, J=8,31. Tq, 1H), 7.05 (t. 
J=7.59 rq. 1H), 3.75 (s, 3H). 

ripuMep 31. 
7-Xjiop-4-rMApoKCM-2-(2-rMAPOKCnct)eHnn)- 
1,2,5.10-TeTparMAponnpMAa3MHO[4,5-b]xMHonMH-1 
,10-AHOH. 

PacTBop 

7-xnop-4-rnApoKcn-2-(2-MeTOKCMC{)eHMn)-1 ,2.5,1 0 
- TeTparMAPonMpMAa3HHo[4,5-b] 
XMHonMH-1,10-AMOHa (0,288 r, 0,78 mM) b 
MexaHcynbctDOKMcnoTe (5 mji) HarpesaiOT npn 
140 OQ 7 ^ ^ oxna>KAaK3T ao KOMHatHOM 
TGMnepaTypbi. KopMHHeBbivi pacTBop 
pasGaBnnioT boaom (5 mji), mto Bbi3biBaeT 
3K30TepMMMecKnfi pasorpeB ao 80°C m 
BbinaAeHne ocaAKa c o6pa30BaHMeM KopuMHeBOM 
cycneHSMM. 

3Ty cycneH3MK) paabaenfljOT aareM boaom (10 
MJi) M c|DMJibTpyK)T. Co6paHHbie TBepAbie 
npoAyKTbi npoMbiBaK)T boaom (25 mji) m 

AM3TMJ10BblM 3C|3Mp0M, HTO AaeT KOpHMHeBblf^ 

TBepAbiM npoAyKT (0,23 r). 3tot npoAyia 
cycneHAi^pyioT b boab (13 Mn) h AodasjinioT 
pacTBop rMAPooKMCii xon^Ha (45 Bec.% b 
MeiaHone, 0,5 mji), nojiynafl KopuMHSBbiM 
pacTBOp. 3tot pacTBop HarpeaaraT ao 50°C b 
leMeHne 2 h n oxna)KAafOT ao KOMHaiHOM 
TeMnepaiypbi. flo6aBJiFiK)T confiHyio KucjioTy (5 
MJI, 1 H.), nonynafl cepyra cycneHanto. 3Ty 
cycneHSMK) cfDHJibipyhOT n co6paHHbie TsepAbie 
npoAyKTbi npoMbieawT boaom m saTeM 
AM3TMnoBbiM 3ct)MpoM, ROJiyMafl yKasaHHoe b 
3arojiOBKe coeAHHeHMe (0,225 r, 81%) b bmab 
ceporo nopoLUKa, T.nji. >400°C; MC (CI): 356 
(M+H). 

AHaJiM3 A^n C 
H 20.0,1 OC4H10O: 

PaccHMiaHo: C, 55.35: 
HaMAeHo: C. 55.53; H, 
^H 5^MP: 12.68 
o6MeHy). 12.01 (s, 1H 
9.53(5, 1H, cnoco6H. 
J=8.18 rq, 1H), 8.06 



i7HioCIN304* 0,80 



H. 3.36 N, 11.13; 

3.00; N. 10.89. 

(s, 1H, cnoco6H. k 

cnoc6H. K o6MeHy), 
K o6MeHy), 

(s. 1H). 



8.16 (d, 
7.46 (d, 
6.95 (d, 



J=8.18, rq, 1H), 7.23 (m, 2H), 
J=7.80 rq, 1H). 6.87 (t, J=7.17 Tq. IN). 
ripMMep 32. 

7-XJiop-4-rMApoKCM-3-(3-MeTOKCMc})eHMn)-3,4,5, 
1 0-TeTparMAPonMpMAa3MHO[4,5-b]XMHOJiMH-4,1 0'A 

MOH 

DepeMeiuMBaeMyK) cycneHSMK) 
6-xjiop-2-(3-MeTOKGMaHMnMH)-2 , 3 ,4 , 9-TeTparMApo 
-IN- nMppono[3,4-b]xMHOJiMH-1,3,9-TpMOHa (1, 
85 r, 5,00 mM) b pacTBope MeiaHona (0,93 n) 
M MeTaHcynbc|DOKMcnoTbi (93 mji) HarpeaaNDT npM 
TeMnepaiype KMneHMa c o6paTHbiM 

XOnOAMJlbHMKOM 16 H, HOJiyHaSR 

pbi>KeBaTO-KopMHHeByto cycnensMK). 3Ty 
cycneHSMK) oxjia>KAaKDT ao KOMHaiHOM 
TeMnepaiypbi m nepeMeiuMBaHDi 24 h. 
CycneH3MK) cjjunbipyioi (cjsMJibTpai coxpaHnrai 
AJin Mcnojib30BaHMq b RpMMepe 33), co6paHHbie 
TBepAbie npoAyKTbi npoMbiaaioT MeiaHOJiOM m 

SaieM AM3TMJ10BblM 3C|3MpOM, MTO AaOT 

yKasaHHoe b saronoBKe coeAiiHeHMe (0,385 r, 
21%) B BMAe pbDKeBaio-KopMHHeBoro nopoiUKa, 
T.nn. 393-395°C; MC (CI): 370 (M+H). 

AHanM3 Ann C i8Hi2CIN304« 0,50 H2O»0,05 
CH3OH: 

PaccHMiaHo: C, 57.00; H, 3.50; N, 11.05; 

HaiiAeHo: C. 56.73; H, 3.11; N,10.98. 
^H 5RMP: 13.35 (s, 1H, cnoco6H. k 
o6MeHy), 12.47 (s, 1H, cnoco6H. k o6MeHy), 
8.28 (d, J= 8.75 Tq, 1H), 8.20 (d, J=1.83 
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^^, 1H). 7.60 (dd. J=1.83, 8.75 ^^, 1H), 
7.47-7.42 (t, J=8.06 ^^, 1H), 7.28-7.26 (m, 
2H), 7,01 (dd. J= 1.38, 8.06 Tu. 1H), 3.81 (s. 3H). 

klCXOAHblfi 

6-xnop-2-(3-MeTOKCMaHnnMH)-2,3,4,9-TeTparMflpo 
-1 H-nuppo/io [3,4-b]xMHonMH-1 ,3,9-TpMOH 
nonyMaK)T cneAyK)ii4MM cnoco6oM: 
a. 

6- Xnop-2-(3-MeTOKCMaHMnMH)-2,3,4,9-TeTparMAPO 
-1 H- nMppono[3,4-b]xMHonMH-1 ,3,9-TpMOH. 

K nepeMeiiiMBaeMOM cycneHSMM 
flMMeTMn-7-xnop-4-rMApo-KCMXMHonMH-2,3-flMKap 
6oKCMnaTa (4,61 r, 15,6 mM) m S-MeTOKcwcJjeHMn 
rkiApa3MH TMApoxnopMAa (19,10 r, 109 mM) b 
STaHone (84 mji) Ao6aBnflK)T ipnaTmiaMMH (17,4 
Mn, 125 mM). llo/iyHeHHbiM KopUHHesbiM pacTBop 
HarpeeaiOT npvi TeMnepaiype KuneHun c 
o6paTHbiM xonoAMJibHMKOM 40 H M oxna>KAaiOT ao 
KOMHaTHOM TeMnepaiypbi. flo6aBnflK5T 
STunaneTaT (430 Mn) A^ifl nonyneHMfl pbDKesaTO- 
KopuMHesofi cycneH3MM. Dry cycneH3HK) 
c)DMJibTpyK)T A^ifl yAaneHMfi leepAbix npoAyKTOB, 
KOTopbie OT6pacbiBaK)T. OunbipaT npoMbieaHDT 
XnOpMCTOBOAOpOAHOM KMCnOTOM (3 X 750 Mn, 1 

H.), MTO Bbi3biBaeT oca>KAeHMe OTunai^eTaTHoro 
cnofl. 3tot aTMnai^eraTHbiM pacreop c})MnbTpyK)T, 
nonynan pbOKesaTO-KopviMHeBbiH TBepAbiPi 
npoAyKT (0,940 r). OunbTpar coxpaH^toT. 
06"beAMHeHHbie xnopucTOBOAopoAHbie 
npoMbiBHbie BOAbi HOBTopHO 3KCTparvipyK)T 
STMJiaL^eTaTOM \a am SKCTpaKTbi oG-beAMHniOT c 
ocTaBneHHbiM paHee aTunaneiaTHbiM 
c|3MnbTpaT0M. 3tot pacTBop KOHMeHTpupyioT, 
nonyMafl laepAbiM npoAyKT, KOTopbiM pacTupajoT 
c AH3TMnoBbiM sctDMp/sTMnai^eTaTOM, nonynafl 
pbDKeBaTO'KopuMHeByKD cycneH3HK). 3iy 
cycneH3MKD ct)MnbTpyK)T, hto f\aej sTopyra 
nopL^MHD pbDKeBaTo-KopuHHeBoro TBepAoro 
BemecTBa (1,60 r). OunbipaT KOHqeHTpupyrai ao 
TsepAoro npoAyKra c AUSTunoBbiw 
3c|DMp/3Tnnai4eTaTOM, nonynafl cycneH3MKD. Siy 
cycneHSMHD ctDnnbTpyrai, nonynafl ipeinvi c6op 
pbDRGBaTO-KopuMHeBoro TBepfloro npoAyKia (0,70 
r). TsepAbie npoAyKTbi coxpaHeHHbie nocne 
BbiLueonncaHHbix (pvinbipauyivi o6befxviH9\ioT 
(3,24 r) M HarpeaaioT npM TeMnepaiype KMneHun 
c o6paTHbiM xonoAvinbHMKOM b neA^HOM 
yKcycHoi^ Kucnoie (32 Mn) b leMeHne 3 m. 
nonyMGHHyio cycneHsura oxnaJKAatoT ao 
KOMHaTHOM TeMnepaiypbi m nepeMemnBaK)! 16 m. 
3Ty cycneH3HK) cjDMnbTpyjoT m co6paHHbie 
TBepAbie npoAyKTbi npoMbiBatoT nep^9\Hov\ 

yKCyCHOM KUCnOTOM M SaieM AI^3TMnOBblM 

acjDnpoM, nonyMafl yKasaHHoe b 3aronoBKe 
coeAHHeHHe (1,93 r, 33%) b BMAe 
pbDKeBaTO-KopuMHeeoro nopoLUKa, T.nn. 369°C 
(pasn.): MC (CI): 370 (M+H). 

AHanna Ana Ci8Hi2CIN304« 0,50 H2O: 
PaccMMiaHo: C. 57.10; H. 3.46; N. 11.10 
HBMAeHo: C. 57.21; H, 3.53; N,10.86. 

5^MP: 13.75 (br s, 1H, cnoco6H. k 
o6MeHy), 8.51 (br s, 1H, cnoco6H. k o6MeHy), 
8.23(d, J=8.69 Tq. 1H), 7.89(d. J=1.87 ^^, 
1H), 5.58 (dd, J=1.87. 8.69 ^^. 1H). 7.08 
(t. J=7.96 ^^. 1H), 6.42-6.39 (m, 3H), 3.69 (s. 3H). 
flpMMep 33. 

7- Xnop-4-rviApoKCM-2-(3-MeTOKCMC})eHMn)-1 ,2.5, 1 0 
TeTpan<iAPonMpMAa3MHo[4,5-b]xMHonMH-1 , 1 0-flMO 

H. 

OMnbTpai, HeMcnonbsoBaHHbiM \a 
coxpaHeHHbiM OT DpuMepa 32, pasGaannioT 
BOAOf^/nbAOM (1,0 n), nonynafl KopuMHeByto 
cycneH3MK), KOTopyK) nepeMeLUkiBaK}T 16 h. 
CycneHsviio cf^iinbTpyioT ti co6paHHbie TBepAbie 
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npOAyKTbl npOMblBaKDT BOAOM M aaTOM 

AM3TMnoBb!M scjDHpoM, nonyMafl yKasaHHoe b 
saronoBKe coeAHHeHne (1,04 r, 56%) b bma© 
pbDKesaTo- KopuHHeBoro nopoiuKa, T.nn. 
312-315 oc; MC (CI): 370 (M+H). 

AHanM3 Ana 0 i8Hi2CIN304« 0,20 H2O«0,10 
CH3SO3H: 

PaccHMiaHo: C, 56.80; H. 3.37; N,10.97. 

HaMABHo: C, 56.90; H. 3.55; N.10.93. 
''H ^MP: 8.17 (d, J=8.64 ^^, 1H), 8.06 
(d, J=1.71 ^^, 1H). 7.43 (dd, J= 1.71, 8.64 
^^, 1H); 7.36 (t, J=8.49 Tm. 1H), 7.15-7.12 
(m, 2H), 6,93 (d. J= 8.49 ^^, 1H). 3.79 (s, 3H). 

ripMMep 34. 

7-Xnop-4-rMApoKCM-2-(3-rMApoKCMct)eHMn)-1,2,5, 
10-TeTparMAponMpMAa3MHo[4,5-b]XMHonMH-1,10-A 

MOH. 

PacTBop 

7-Xnop-4-rMApoKCM-2-(3-MeTOKCMc{)eHMn)-1 ,2,5, 1 0 
- TeTparMAponMpMAa3MHo[4,5-b] 
XMHonMH-1,10-AMOHa (0,600 r, 1,62 mM) b 
MeTaHcynbcjDOKiicnoTe (12 Mn) HarpeeatoT npn 
130-1 4 0°C 3,5 H n oxna}KAaK>T ao KOMHaiHOM 
TeMnepaiypbi. KopuHHeabiM paciBop 
pa36aBnflK)T boaom (36 Mn), hto Bbi3biBaeT 
3K30TepMMMecKoe BbiAeneHne Tenna n 
BbiAeneHne ocaAKa, o6pa3yK)LL^ero KOpuMHeayio 
cycneH3viK). 3Ty cycneH3Mra cjDnnbTpyjoT m 
nonyHeHHbie TBepAbie aeinecTBa npoMbiaawT 
BOAO^ (50 Mn) M Ai^dTMnoBbiM 3c|DiipoM, HonyMaa 
KopuHHeBbiM TBepAbiM HpoAyKT (0,447 r). 3tot 
npoAyKT cycneHAMpytoT b boa© (26 Mn) m 
Ao6aBnflK)T pacTBop ruApooKucn xonwHa (45 bgc. 
% b MBTaHone, 1,5 Mn), nonynafl KopHMHesbm 
pacTBop. 3tot pacTBOp HarpeaatoT ao 50°C 3 m 
M oxna>KAaK)T ao KOMHaTHOM TSMnepaTypbi. 
flo6aBnflK)T xnopucTOBOAOpOAHyio KMcnoTy (10 
Mn, 1 H.) n nonynaHDT KopuHHeayK) cycneHSHK), 
KOTopyio ctDnnbTpywT. Co6paHHbie TsepAbie 
npoAyKTbi npoMbiaaHDT boaom m saieM 

AMSTHnOBblM SCjDMpOM, ROnyMafl KOpMHHeSblM 

nopoLUOK (0,302 r). 3tot KopuHHeabiM nopomoK 
cycneHAnpyioT b MeTaHone m nonyMeHHyio 
cycneHSMK) KOHqeHTpupyioT ao ocTaK)Li^erocn 
KopMHHeBoro TBepAoro npoAyKra. TaepAbiM 
npoAyKT cycnenAMpyioT b MeTaHone m 
KOHL|eHTpMpyioT ABa AononHMienbHbix paaa, 
nonynaa yKasaHHoe b aaronoBKe coeAMHOHMe 
(0,260 r, 45%) b bmab KopuHHeaoro nopoiUKa, 
T.nn. 333°C (pasn.); MC (CI): 356 (M+H). 

AHanna aha C i7HioC1N304« 1,0 H2O.1,40 
HCL: 

PaccHMiaHo: C. 48.1; H. 3.18; N, 9.89 
HawAeHo: C, 48.5; H. 3.16; N, 9.45. 
^H 51MP: 9.6(br s, 1H, cnoco6H. k 

o6MeHy), 8.15(br s, 1H). 8.06(br s, 1H). 

7.46(br s, IN), 7.23(br s, 1H), 6.95(br s. 

1H), 6.75(br s. 1H). 
ripMMep 35. 

7-Xnop-4-rnApoKCM-2-(4-TpMct)TopMeTOKCMct)eHMn) 
-1, 

2.5, 1 0-TeTparMAPonMpMAa3MHo[4,5-b]xMHonviH-1 , 1 

0-AMOH. 

K nepeMeLUMBaeMOM cycneHsnn 

3-Kap6oMeTOKCM-7-xnop-4-rMApo- 

KCMXMH0nMH-2-Kap6OH0B0M KMCnOTb! 

N-2-(4-TpM4)TopMeTOKCM4)eFivin)- rnApasMAa (600 
Mr, 1,3 mM) b MeTaHone (85 Mn) npn 
TeMnepaType 0Kpy>Kaiou4eM cpeAbi Ao6aBnaK>T 
MeTaHcynbc|x3KMcnoTy (3 Mn). PeaKqi<ioHHyK} 
cMecb HarpeaaioT npH leMnepaiype KMneHMa c 
o6paTHbiM xonoAMnbHMKOM 68 H, sa 3T0 BpeMn 
o6pa3yeTca He6onbUJoe KonkiHeciBo ocaAKa. 
TsepAbi^ npoAyKT yAanaiox cjsMnbTpaL^iieC^. 
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Ao6aBJinioT BOAy (150 mji) k ct)i^nbTpaTy, 
nonyMap ceeTryio cycneHsnK), KOTopyio 
oTflejiflfOT BaKyywHoPi cjDnnbTpamieM m cymar Hafl 
HflTHOKMCbK) (i)occ|Dopa, Ho/iyMaR yKasaHHoe b 
saronoBKe coeflUHeHne (467 Mr, 84%) a BHAe 
Tsepfloro Beu^ecTBa nepcuKosoro qeeia, T.nn. 
320-322°C; MC (CI): 424 (M+H). 

AHanna A/ifl C18H9N3O4F3CU 0,8 H2O: 
PaccMMTaHo: C, 49.34; H, 2.44; N, 9.59 
HaRflGHo: C, 49.01; H. 2.10; N, 9.55. 

mP: 12,07(br s, 1H, cnoco6H. k 
o6MeHy), 8.16(d, J=8.64 rM,-1H), 8.06(5, 
1H). 7.71 (d, 2H, J=8.82). 7.45-7.50 (m. 3H). 

McXOflHblfl 

3-Kap6oMeTOKCH-7-xnop-4-rnflpoKCMXMHonMH-2-Ka 

p60H0B0M KMCnOTbl 

N-2-(4-TpMc|)TopMeTOKCMct)eHMn)rMApa3MA 
nonyMaioT cneAyioiUMM cnoco6oM: 
a. 

3-Kap6oMeTOKCM-7-xnop-4-rMApoKCMXMHonMH-2-K 
ap6oHOBa;i mcnoia 

K nepeMemiiBaeMoii cycnensm 
AMMeTMn-7-xnop-4-rMApoKCn- 
XMHonMH-2,3-AMKap6oKCMJiaTa (1,0 r, 3,38 mM) 
B BOAe (20 MJi) Ao6aBnnK)T BOAHbiM pacTBop 
FMAPOOKCM Haipufl (0,27 MJi, 6,75 mM). B 
npoi4ecce flo6aBneHMa cycneHanji pacTBopaeTcq. 
PeaKL\MOHHyio cMecb HarpeeaK)! npn 60°C 1 h. 
rio OKOHHaHMM 3Toro BpeMeHM peaKquoHHyK) 
cMecb oxna>KflaK3T ao KOMHaTHOM TGMnepaTypbi m 

nOAKMCriHKDT KOHL^eHTpupOBaHHOM COHJIHOM 

KMcnoTOM. DpoAyKT 3KCTparnpyK)T saieM 

AM3TMnOBblM 3C|3MpOM M A^aTMfiaL^eTaTOM. 

OpraHiiMecKHe SKCTpaicTbi cymaT hba cynbcfDaTOM 

MarHMfl, Ct^MJlbTpyK)! M KOHL^eHTpMpyiOT B 

BaKyyMe, nonyMan yKaaaHHoe b aaronoBKe 
coeAMHeHkie b bmac HeoHMU^eHHoro TBepAoro 
npoAyKia (900 Mr). 3tot npoflyirr hmctat 
nepeKp^icTanxiMsaL^iieM, Mcnojibayn cucTeMy 
CMeiuaHHoro pacTBopMTen^i 3TiinaL^eTaT/reKcaH, 
HTO Aaei yKasaHHoe b saronoBKe coeAHHeHne 
(571 Mr, 60%) B BMA© 6enoro TBepAoro 
BeinecTBa, T.nn. 296°C (paaxi.); MC 
(CI)=238(M+H). 

AHanna aji« C 12H8NO5CU 0,45 

CH 3CO2CH2CH3.O.IO H2O: 

PaccHnraHo: C, 51.30, H, 3.68; U, 4.34 
HaMAeHo: C, 51.28; H, 3.62; N, 3.97. 

^MP: 8.22 (d, J=8.7 ^^, 1H). 7.92 (d. 

J=1.8 ri\, 1H), 7.28 (dd, J=8.7, 1.8, r^, 

1H), 3.90 (s. 3H). 
b. 

3- Kap6oMeTOKCM-7-xjiop-4-rMApoKCMXMHonMH-2-K 
ap6oHOBoPi KMcnoTbi 

N-2-(4-TpMct)TopMeTOKCMct)eHMn) ruApaanA- 
CBo6oAHoe ocHoeaHne 

4- (TpMc(}TopMeTOKCM)c{}eHMnrMApa3i4Ha nonyMaiOT 
MS xnopucTOBOAopoAHoCi conn nyieM o6pa6oTKVi 
cycneHAnpoBaHHOM conn (400 Mr, 1,75 mM) b 
aTunaqeTaTe (50 mji) 2 h. rMAPooKMCbK) Hajpnyi 
(50 Mil). OpraHMHecKUM cnoM oip,en9i\oi, cyiuaT 
HaA cynbc{5aT0M MarHna m KOHqeHipupyKDi b 
BaKyyMe, nonynasq CBo6oAHoe ocHoeaHne 4- 
(TpMct)TopMeTOKCM)c}DeHnnrMApa3HHa (325 Mr, 
1,69 mM). 3tot npoAyKT noMeu^ajoT b GesBOAHbiPi 
TGTparMApoct^ypaH (5 mji) m oxna^KAaiOT ao 0°C 
B aTMOCCt>epe aaoTa. OAHOBpeMiHHO, 
3-Kap6oMeTOKCki- 

7-xnop-4-rMApoKCMXMHonMH-2-Kap6oHMn xnopuA 
noJiyHaK>T iia 

3-Kap6oMeTOKCM-7-xnop-4-rMApoKCMXMHonMH-2-Ka 
p60H0B0l^ KHCJIOTbl (121 Mr, 0,43 mM) 
HarpeaaHMeM npii 60°C e TMOHHXixnopMAe (4 



Mil). Mepea 3 naca HeoMkiLMeHHbifi xnopaHrnApMA 
BbiAenflioT oiroHKOM waSbiiKa tmohmji xnopMAa. 
CbipoPi 

3-Kap6oMeTOKCH-7-xnop-4-rnApoKCMXMHonnH-2- 
Kap6oHnn xnopMA (130 Mr, 0,43 mM) noMeii^afOT 
^ aaieM b 6e3BOAHbifi TeTparuAPOcfiypaH (3 Mn) 
npn leMneparype 0Kpy>KaK)LneM cpeAbi m 
Ao6aBnPKDT Hepea cieKJiAHHyK) Tpy6Ky k 

paCTBOpy 4-(TpMC|DT0pMeTOKCM) c)3eHnn 

TMApaat^Ha. Mepea 30 mmh peaiqMOHHyK) CMecb 
BbiJikiBaiOT B 1,0 H. xnopucTOBOAopoAHyio 
KucjiOTy, BbiabiBatOLL^yK) oca>KAeHbie. iBepAbm 
npoAyKT BbiAeriRioT, nonyMaH yKaaaHHoe b 
aaronoBKe coeAHHeHne (185 Mr, 95%) b BMAe He 
coBceM 6enoro TBepAoro BeiAecTBa, T.nn. 
346-350°C; MC 456 (M+H). 
1^ 5^MP 12.67(3, 1H. cnoco6H. k 

o6MeHy), 10.79(5, 1H, cnoco6H. k o6MeHy), 
8.37(br s, 1H, cnoco6H. k o6MeHy), 8.13 (d, 
J=8.61 ^^, 1H), 7.83(d. J=1.76 ^^, 1H), 
7.48(dd, J=8.61, 1.76 1H), 7.21 (d, 

J=8.50 ^^, 2H,), 6.94(d. J= 8.50 Tm, 2H), 
3.70(s, 3H). 
ilpMMep 36. 

7-Xnop-3-(3-xnop-4-MeTOKCi4c|)eHMn)-1-rnAPOKCM- 
3.4, 

5,10-TeTparMAponMpMAa3MHO[4,5-b]XMHonMH-4,10 
2^ -AHOh; 

riepeMeiiJMBaeMbii^ pacTBOp 
3-Kap6oMeTOKCM-7-xnop-4-rnApoKCMXHHonnH-2- 

Kap60H0B0M KMCnOTbl 

N-2-(3-xnop-4-MeTOKcn4)eHMn) ruApaanfla (2,25 
r, 5,16 mM) b MeiaHone (1.13 n) m 
30 MeiaHcynbctDOKMcnoTe (113 Mn) HarpeaajoT npn 
TBMnepaType KuneHUfl c o6paTHbiM 

XOnOAHnbHMKOM B TeMBHUe 1 H, 3a 3TO BpeMfl 

o6pa3yeTCJi KopuMHGBbiM ocaAOK. Ory cycneHsnio 
oxna>KAaK>T ao KOMHaTHOM TeMneparypbi, 
nepeMeLUkiBaK)T 16 m bi 4)MnbTpy}OT (c^Mnbipai 
3S coxpaHflioT Ann McnonbaoBaHki$i b flpuMepe 37). 
Co6paHHbie TBepAbie npoAyxTbi npoMbiBaK)T 
MeTaHonoM m aaTeM A^sTMnoBbiM 3c|3MpoM, 
nonynan yKaaaHHoe b aaronoBKe coeAMHSHMe 
(0,153 r, 7%) B BMAe >KenToro nopoiUKa, T.nn. 
395-396°C; MC (CI): 404 (M+H). 

AHanM3 An« C-t8Hi-}Cl2N304. 1,20 H2O: 
PaccHMTaHo: C. 50.70; H, 3.17; N. 9.87 
HawAeHo: C, 50.33; H, 2.87; N. 9.61. 
""H ^MP: 13.36(3, 1H,cnoco6H.K o6MeHy). 
12.50(5,1 H, cnoco6H. k o6MeHy), 8.28(d, J= 
45 8.78 ^^, 1H), 8.22(d. J=1.74 ^^, 1H), 
7.77(d. J=2.42. fu,, 1H), 7.67(dd, J= 2.42, 
8.91 ^^, 1H,), 7.62(dd, J=1.74, 8.78ru, 
1H,). 7.30(d. J= 8.91 rq. 1H). 3.94(s, 3H). 

HcxoAHbiC^ 3- 
Kap6oMeTOKCn-7-xnop-4-rMApoKcnxMHonMH-2-Kap 

60-HOBOM KMCnOTbl 

N-2-(3-xnop-4-MeTOKCncf)eHMn)rMApa3HA 
nonyMaKDT npneefleHMbiM HM>Ke cnoco6oM: 
a. 3-Xnop-4-MeTOKCMct)eHMnrnflpa3MH 
PacTBop 3-xnop-n-aHM3MAHH ruApoxnopwAa 

55 (10 r, 52 mM) b conflHOM KUcnoTe (48 Mn, 12 
h) oxna)KAaK)T ao -1 0°C. K peaKLiMOHHOM CMecu 
MeAneHHO Ao6aBn$i)OT pacTBop HMTpnTa HarpM^ 
(3,56 r, 52 mM) b boag (19,5 Mn), laK HTo6bi 
TeMnepaiypa ne npeBWiuana -5°C. SaieM 
peaKL^MOHHyjo CMecb nepeMeLUMBaiOT 1 m npn 

^ 0 °C. nonyHBHHbiM pacTBop cxDnn AnasoHUfl 
Ao6aBnflK)T saieM k oxna>KAeHHOMy (0 ^C, 
neA^Han 6aHn) pacTsopy Ai^rkiApaTa xnopiiAa 
onoBa. (44 r, 193 mM) b con^iHOM KMcnoTe (29 

Mn, 12 H.) npM TaKOM CKOpOCTH, HT06bI 

TeMnepaiypa He npesbiLuana 5°C. 06pa3yeTCfl 
nypnypHoro qaera neHUCTafl cycneHann, m nocne 
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flo6aBneHM« boabi (20 mji). CMecb 
nepeMeujMBaraT 3 h npM 0°C. PlypnypHbiM 

TSepAblM npOflyKT OTCjDHnbTpOBblBaiOT, 

npoMbieaioT 3Tnnai4eTaTOM m saieivi flo6aBnflK)T 
BOAHbiM pacTBop 6MKap6oHaTa Haipufl. 
06pa30BaBLijyK)c« CMecb pacTBopflJOT b 
aTMnaL^eiaTe m bck) cMecb cfDmibTpytoT flna 
OTAeneHMfl HepacTBopuMbix conew onoea. 
Co6paHHbie cojim onoBa npoMbiBaiOT boaom m 
3TMn-aqeTaTOM. STMnai^ejaTHbiM cnoM ot 
HananbHoCi (tjujibTpai^nn ki aTHJi-ai^eiaT M3 
npOMbiBHbix BOA A^fl conevi onoBa o6^eAt^M;»oT, 
cyuiaT HaA cynb^aTOM MamMn m KOHqeHrpi^pyiOT 
AO nojiy*HeHi/i$^ yKasaHHoro b 3aronoBKe 
coeAMHeHMfi (4,49 r, 51%) b bmas KopuHHeBoro 
TBepAoro npoAytaa MC(CI): 172 (M-1) ''H 
6.94-6.90 (m, 2H). 6.71 (dd, J=2.70, 9.00 
^^, 1H.), 3.73 (s. 3H). 
b. 

3-Kap6oMeTOKCM-7-xjiop-4-rMApoKCMXViHonMH-2-Ka 

p60H0B0M KHCJIOTbl 

N-2-(3-xjiop-4-MeTOKCMct)eHMn) ruApasnA- 

K pacTBopy 3-x/iop-4-MeTOKCMc|3eHkin 
mApasMHa (4.26 r, 24.7 mM) b 35b) b 
TeTparMApoct^ypaHe (200 is/in) Ao6aB/iflK>T 
pacTBop 

3-Kap6oMeTOKCM-7-xnop-4-rMApoKCMXMHonMH-2-Ka 
p6oHMn xnopnAa (3,54 r, 11,8 mM, KaK 
nonyHeHO b npmviepe 35b) b TeTparnApocjDypaHe 
(100 Mn) npn 0°C. rionyHeHHyK) >KenTyKD 
cycneHSMfo nepeMeLUnearaT npn 0°C 30 mmh m 
pa36aBnflK)T boaoii (200 Mn), nonyMa;? >KenTbiM 
pacTBop. 3tot pacTBop pa36aBnyiK>T sareM 
conjiHOM KMCJioToPi (600 MJi, 1 H.), nonyMafl 
cycneH3MK) pbDKeBaTo-KopkiHHeBoro L4BeTa, 
KOTopyK) nepeMeLUMBaK)T 1 h. CycneH3tiK) 
c}5MnbTpyK)T (ct)MnbTpaT COXpaHSIJOT) M 
co6paHHbie raepAbie npoAyicTbi npoMbiaaioT 
BOAoCi M sareM Avi3TMnoBbiM 3c|3i^poM, nonyMan 
yKasaHHoe b saronoBKe coeAMHeHMe (2,30 r 

45%) B BMAe nopOLUKa pbDKeBaTO-KOpklMHGBOrO 

L\BeTa, MC(CI): 436 (M+H), KOTopoe 
ncnonbsoBann b panee onucaHHOM cMHieae A^ifl 
7-xnop-3- 

(3-xriop-4-MeTOKCMct)eHMJi)-1-rMApoKCM-3,4,5,10-T 

eTparnAponupM-AaaMHO 

[4,5-b)xMHonMH-4, 1 0-flMOHa. 

HMP: 12.69 (s. 1H, cnoco6H. k 
o6MeHy),10.72 (s, 1H, cnoco6H. k o6MeHy), 
8.14 (d, J=8.50 ^^, 1H). 8,00(br s. 1H. 
cnoco6H. K o6MeHy), 7.76 (s, 1H), 7.48(d, 
J=8.50 ^^, 1H), 7.05 (d, J=8.80 ^^, 1H), 
6.98 (d, J=2.28, ^^, 1H), 6.85 (dd, J=2.28, 
8.80 Tm. 1H,). 3.78(s. 3H). 3.70(s, 3H). 

riocne BbiAep>KMBaHMfl b TeneHMe n$iTki AHef^ 
Ha6jiK)AaeTCfi flanbHeviiuee o6pa30BaHMe ocaAKa 

B BblLLieynOMS^HyTOM COXpaHeHHOM KMCnOTHOM 

cfDnnbTpaTe. TaepAbie npoAyKTbi co6MpaKDT, 
nonyMan Beu^ecTBO (1,80 r), coAep>Kainee cMecb 
yKasaHHoro b 3aronoBKe coeAHHeHUR (60%). 
7-xnop-2-(3-xnop-4-MeTOKCMc|DeHMJi)-1-rMApoKCM- 
1.2,5.10- 

TeTpariiAPonnpnAa3MHo[4,5-b]xMHonMH-1,10-AMO 
Ha (35%) H 7-xnop- 

3-(3-xnop-4-MeTOKCMct)eHmi)-1 -rMApoKCM-3,4,5, 1 0 
'TeTparMAPonMpMAa3MHO[4 ,5-b]xMHonMH-4, 1 O-amo 
Ha (5%). 

ripuMep 37. 

7-Xnop-2-(3-xjiop-4-MeTOKCMct)eHMn)-4-rMApoKCM- 
1,2. 

5,10-TeTparMAponMpMAa3MHo[4,5-b]xMHonMH-1,10 
ct>MnbTpaT, coxpaHeHHbiM ot RpuMepa 36, 

KOHL^GHTpupyK)! npM6nM3MTenbH0 AO 500 MJl M 

pa36aBJiflK)T BOAoii/nbAOM (1,1 n), nonynafl 



cseTJio-seneHyio cycneH3iiK), KOTopyio 
nepeMetuMBaiOT 3 m. CycneH3vi)0 ct)i4nbTpyK)T \a 
co6paHHbie TBepAbie npoAyKTbi pecycneHAnpytoT 
B BOAe (500 Mn) m nepeMeiUMBafOT 16 h. 3Ty 
cycneH3MK) 4)nnbTpyK)T co6paHHbie TsepAbie 
^ npoAyKTbi nocneAOBaTenbHO npoMbiaaioT boaom, 
aqeTOHkiTpun/AnsTM/ioBbiM 3c|dmpom m 3aTeM 
AH3TnnoBbiM 3<t)MpoM, nonynafl yKasannoe b 
saronoBKe coeAHHeHne (1,42 r, 68%) b bma© 
seneHoro nopoiuKa, T.nn. 348-351 °C: MC (CI): 
404 (M+H). 

Ana/IMS ^n9^ Ci8HiiC!2N304» 1,20 H2O«0,50 
CH3SO3H: 

PaccHMTaHo: C, 46.89; H, 3.27; N, 8.87 
HaMAGHo: C, 46.54; H, 2.96; N, 8.91. 

mP: 12.82(br s. 1H, cnoco6H. k 
o6MeHy), 12.05(br s, 1H, cnoco6H. k oCweHy), 
8.16(d, J=9.01 rq, 1H), 8.06(d, J=1.56 ^^, 
1H), 7.64(dd, J=2.37 Tq, 1H), 7.52(dd, 
J=2.37, 8.89 rq, 1H), 7.45(dd. J=1.56, 9.01 
^^, 1H), 7,23(d. 8.89 Tq. 1H). 3.91 (s. 3H). 
2Q ripuMep 38. 

7-Xjiop-2-(2-MeTOKCMnMpMA-5-Mn)-4-rMApOKCM- 1 ,2 

5, 1 0-TeTparMAponkipiiAa3MHO[4,5-b]xMHOJiMH-1 ,1 0 

-AM OH. 

K oxria>KAeHHOMy {nep,9iHa9\ 6aHn) 
25 nepeMeujMBaeMOMy pacTBopy 5-rMApa3MHO- 

2- MeTOKCMnMpMAHHa (0,839 r, 6,03 mM) b 
6e3BOAHOM TfO (40 Mn) Ao6aBn;iK)T no Kann^M 
pacTBop 3-Kap6oMeTOKCM-7-xnop-4-mApoKCM 
XMHonMH-2-Kap6oHMnxnopMAa (1,67 r, 5,59 mM) 
B Tr<l) (40 Mn). riocne nepeweiuMBaHMn npn 0°C 
B TeneHMe 3 h peaKquoHHOM CMecu ^a\oj 
oxnaAMTbcq f\o KOMhaTHofi TeMneparypbi m 
nepeweLUMBaK)! AononnnTenbHO 17 m. 
PeaKqMOHHyjo cMecb pa36aBnflK)T 
BpAOM/sTunaqeTaTOM (30 Mn/40 Mn) n pH 

j5 nonyneHHoCi CMecM aoboa^t ao 4, Ao6aBnflfl 2 h. 
ruApooKMCb Haipufl. DonyMGHHyK) CMGCb 

ctDHnbTpyMDT M C06paHHblG OpraHUHGCKMG 

npoAyKTbi pacTupaKDT saieM b TGnnoM MeiaHonG 
(10 Mn) M ctDnnbTpyKDT, BbiAenyifi yKasaHHOG b 
saronoBKe coeflUHeHne (0,17 r, 5,7%) e bmag 
40 KopuHHGBoro TBBpAoro npoAyKTa, T.nn. 
235-237 °C (pasn.); MC (CI): 371 (M+H). 
AHani/i3 Anfl Ci7HiiCIN404« 1,45 H2O: 
Pacc^MTaHo: C, 51.45; H. 3.53; N, 14.12 
HaMfleHo: C, 51.26; H, 2.95; N, 14.18. 

mP: 12.88 (br s, 1H, cnoco6H. k 
o6MGHy), 12.09 (br s, 1H, cnoco6H. k 
o6MGHy), 8.34 (d, J= 2.24 fq, 1H), 8.16 (d, 
J=7.65 Tq, 1H), 8.05 (s. 1H), 7.85 (dd, J= 
8.7, 2.24 Tm, 1H). 7.46 (d, J=7.6, Tq, 1H), 
6.93(d. J=8.7 rq, 1H). 3.88 (s, 3H). 

MCXOAHbIG 

3- Kap6oMeTOKCM-7-xnop-4-rMApoKCMXMHonMH-2-Ka 
p6oHMn xnopi^A 1^ 5-mApa3MH-2-MeTOKCMnMpiiAi^H 
nonyMaioT cnGAyiomuM cnoco6oM 

a. 

3-Kap6oMeTOKCM-7-xnop-4-rMApoKCMXMHonMH-2-K 
55 ap6oHMn xnopiiA- 

Docne narpeeaHvifl c o6paTHbiM 

XOnOA^HbHMKOM CMGCM 

3-Kap60MGTOKCM-7-Xnop-4-rMAPOKCMXMHOnMH-2-Ka 

p6oHOBOM KMcnoTbi (1,56 r, 5,6 mM) m TuoHun 
xnopMAa (5 Mn, 68,5 mM) b MGTunGHxnopnAG (12 

^ Mn) B TGHeHMG 2 M, nonyHGHHbIM MyTHblPi pacTBop 

KOHqeHTpupyjoT, ociasnsiq isepAbiG npoAyKibi, 
KOTopbiG CHOBa o6pa6aTbiBaK)T TfcD m 

K0Hl4GHTpMpyK)T, HOCnG HGfO OCTaGTCfl 

HGOHMLAGHHOG yKasaHHOG B saronoBKG 
cooAMHeHbie (1,67 r,100%) b bha^ TBepAoro 
eeu^ecTBa KpeMoeoro L4BeTa. 
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b. 5-riiApa3iiH-2-MeTOKCMnMpMAMH 
K nepeMGLUtiBaeMOMy oxna>KAeHHOMy 
pacTBOpy (-10°C) 5-aMHHO-2-MeTOKCMnMpMflMHa 
(5,01 r, 40,4 MM) B KOHL^eHTpuposaHHOM 
cojiflHofi KMcnoTe (50 Mn) flo6aBn«K)T no KanjinM 
pacTBop HMTpma HaipMfl (2,9 r, 42 mM) b boas 
(10 MJi). Hocne nepeweiuviBaHMn npn -10 °C b 
TGMeHMe 10 MMH peaio^MOHHyio CMecb flo6aBJi«K)T 
nopi^MfiMM K oxna>KfleHHOMy (-20 °C) 
nepeMeLunBaeMOMy pacTBOpy A^rMApaTa 
xjiopMAa AByxBaneHTHoro onoBa (22,9 r, 101 

mM) B KOHI^eHTpkipOBaHHOM COnflHOM KMcnoTe (15 

Mn). nonyneHHyK) ryciyK) civiecb pa36aBnjiK)T 

BOAOM (10 Mn) M KOHl^eHTpupOBaHHOM COnflHOM 

KucnoTOM (15 Mn) m npoAon>KaK)T 
nepeMeiUMBaHne npn -10°C AononHHienbHO 1 m. 
3aTeM CMecb cfDMnbTpyioT ii co6paHHbie TsepAbie 

npOAyKTbl npOMblBaKST A^dTHnOBblM 3dp\ApoM 

{ip\A nopLiuM no 40 Mn) m cyujaT b aaKyyMe ao 
nonyneHM;) HeoHMU^eHHOM conki ruAPOxjiopMAa 
(7,03 r, 125%) yKaaaHHoro b aaronoBKO 
coeAMHeHun b bmab TBepAoro BeiAecTBa 
po30Boro i^Beta. Macib (3,97 r, 22 mM) aioro 
BeiAecTBa cycneHAMpyMDT b 

3TMnat4eTaT/AM3TnnoBOM acjjupe (75 Mn/25Mn) m 
Ao6aBn5ifOT 2 H. ruAPOoKHCb Haipufi k 
o6pa30BaBLueMC^ nepeMeiuMBaeMOM cycneHSMki 
AO AOCTH>KeHMfl pH 6,5. Hocne nepeMeiuMBaHMfl 
B leMeHne 15 mmh, opraHnnecKyto ctDa3y 
oTAen«K)T n BOAHyjo (pa3y aKCTparnpyroT ABa>KAbt 
50 Mn nopi^MyiMn aTMnaLieTaT/AHSTunoBbiM 
3ct)MpoM (1:1). OpraHMHecKMe c|Da3bi 
od'hepyiHSiioj, cyiuaT (MgSO 4), ({jMnbTpyioT m 
KOHqeHTpMpyiOT ao nonyneHvin yKaaaHHoro b 
aaronoBKe coeAMHeHuin (0,839 r, 27%) b bmab 
cbiporo TsepAoro npoAyiaa, KOTopbi^ 
McnonbsyiOT 6e3 AanbHeMLneP) omuctkh. 
ripMMep 39. 

7-Xnop-4-rMAPOKCM-2-(4-MeTOKCM-2-MeTMnct5eHMn 
)- 

1 ,2,5,1 0-TeTparMAponMpnAa3MHo[4,5-b]XMHonMH-1 
,10-AMOH. 

K nepeMeujusaeMOM cycneHSHH 
7-xnop-3-MeTOKCMKap6oHMn-4-oKco-1,4- 

AMmflpO-XMHOnMH-2-Kap60HOBOM KUCnOTbl 

N-2-(4-MeTOKcn-2- MeTMnc}5eHnn)rMApa3HAa (3,0 
Mr, 7,2 mM) h TBepAbix npoAyicroB (0,6 r, 1,6 
mM CMecM, cocTonu^eii M3 
7-xnop-4-rMApoKcn-2-(4-MeTOKCM-2- 
MeTMnct)eHMn)-1 ,2,5, 1 0-TeTparMAponMpMAa3MHO[4 
,5-b] XMHonnH-l, 10-AMOHa m 

6-xnop-2-(4-MeTOKCM-2-MeTMnaHMnMH)-2,3,4,9- 
TerpariiAPO-l H-nMppon[3,4-b] 
xiiHonkiH-1,3,9-TpMOHa), co6paHHbix ms 
KOHL^eHTpupoBaHHoro c^nnbTpaTa, onMcaHHoro b 
□puMepe 1a). HM>Ke, b MeiaHone (500 Mn) 
flo6aBnflK)T MeTaHcynbct)0H0ByK) KMcnoTy (50 Mn) 
M nonyneHHyK) nepeMeLUMBaeMyto cycneH3HK> 
HarpeBaioT npn reMnepaiype KuneHUfl c 
o6paTHbiM xonoAMnbHUKOM 7 m. 
06pa30BaBiuMMcyi pacTBop nepeMetuMBatoT npn 
KOMHaTHOM TeMnepaiype b TeneHne homm h 
3aTeM pa36aBnfiK)T 600 Mn neA/aoAa, nonynaa 
pbDKeBaio-KopuHHeByK) cyGneH3mo. flocne 
nepeMemnBaHnyi b TeneHne 2 h, cycneH3MK) 
cjjMnbipyiOT, nonynafl TsepAbiM npoAyin- (2,8 
r,100%). nepeKpucTannnsauMfl sToro BeiAecTsa 
M3 mn9\u\ero MBTaHona (500 Mn) a^^t yKasaHHoe 
b aaronoBKe coeAMHeHMe b BMAe 6enoro 
nopoLUKa (1,7 r, 61%). T. nn. 354-356°C. 

AHanns ^n9^ C i9Hi4CIN304« 1,5 H2O.0,2 

3OH.0,2 (C2H5)20: 

PaccMniaHo: C, 55.60; H, 4.62; N, 9.73 
HaMAeHo: C. 55.25; H, 4.35; N, 9.60. 
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^UP (flMCO-de): 12.74(br s, 1H, 
cnoco6H. K o6MeHy), 12.00(br s, 1H, cnoco6H. 
K o6MeHy), 8.16(d. J=8.8 Tq. 1H), 8.06 (s. 
1H), 7.46(d, J=8.8 Tu, 1H), 7.21 (d, J= 8.6 
ru, 1H). 6.91 (s, 1H), 6.85(d, J=8.6 ^^, 
1H), 3.79 (s, 3H), 2.08 (s, 3H). 

l4CX0AHblM 

7-xnop-3-MeTOKCMKap6oHMn-'4-OKCO-1,4-AMrMApo- 

XHHOnMH-2- Kap60HOBOji KMCnOTbt 

N-2-(4-MeTOKCM-2-MeTMnc})eHMn)-rMApa3MA 
nonynaioT cneAyioLAUM cnoco6oM; 
a. 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKCO-1,4-AMrMApo- 

XMHOnMH-2- Kap60H0B0M KMCnOTbl 

N-2-(4-MeT0KCM-2-MeTnn4)eHnn)rMApa3MA. 

4-MeTOKCH-2-MeTnnct)eHMnrnApa3HH 
ruflpoxnopuA (4,7 r, 25 mM) pacnpeAenfltOT 
Me>KAy AnsTunoBbiM acJjupoM (300 Mn) m 2 h. 

rHApOOKMCbKD HaTpMfl (50 Mn). ScjDHpHblM cnoM 

oTflenjiioT n BCAHbiM cnoM SKCTparnpyioT 
AononHMxenbHbiM KonvmeciBOM AnaTunoBoro 
acJsMpa (300 Mn). OG-beAMHeHHbifi actsMpHbit^ 
3KCTpaKT cyiuaT (MgS04), cf^nnbTpyioT m 
KOHLteHTpMpyiOT AO ociaTOMHoro CBo6oAHoro 
ruApasMHa b bmab >KenToro nopoLUKa. 3tot 

rHAPaSMH paCTBOpJIKDT B 6e3B0AH0M 

TeTparMApocjDypaHe (180 Mn). flocne 
oxna>KAeHMyi nonyneHHoro 5iHTapHO->KenToro 
pacTBopa AO 0°C pacTBop 

7-xnop-3-MeTOKCMKap6oHMn-4-OKCO-1,4- 
AMrMApoxMHonMH-2-Kap6oHi/in xnopnAa (3,0.r, 
10,0 mM) b Tro (90 Mn) Ao6aBnflK)T no Kann^M 
sa 15 MMH. flo saBepLueHviki Ao6aBneHMn, 
HonyMeHHyK) )KenTyio cycneHSMio nepeMeiuMBaioT 
npki 0°C B TeHBHue 30 mmh m sbtcm 2 h npM 
KOMHaTHOM TeMnepaType. PeaKL^MK) npepbiBaK)T, 
Ao6aBnnn -200 r BOAbi/nbAa m saieM 500 Mn 
oxna)KAeHHOM con^HOM KMcnoTbi. ClonyHeHHyK) 
jKeniyK) cycneHsmo nepeMeiuMBaJOT 1mm 
>KenTbie TsepAbie npoAyKTbi co6MpaK)T 
cfDMnbTpai^MeM, npoMbiBaKDT boaom, saieM 
AMSTunoBbiM actDnpoM M cymaT Ha BosAyxe ao 
nonyHGHMJi yKaaaHHoro b saronoBKe coeAHHeHUfl 
B BMAe 6enoro TeepAoro nopoLUKa (3,3 r, 79%). 

OwnbTpaT HaCTMHHO KOHL^eHTpMpyHDT p,n9\ 

yAaneHMfl ochobhom nacTM JV<X> m nonyneHHyK) 
cycneH3MK) 4)MnbTpyK)T, hto Aaei 
AononHMTenbHo -0,6 r TsepAoro Beu^ecTBa, 
coAep>KaLi^ero (Bfl>KX ananna) 35% 
7-xnop-4-rMApoKCM-'2-(4-MeTOKCM-2-MeTMnc}DeHMn) 
-1 ,2,5, 1 0-TeTparMAponMpMAa3MHO[4,5-b] 

XMH0nMH-1, 10-AMOHa M 65% 

6- xnop-2-(4-MeTOKCM-2-MeTMnaHMnMH)-2,3,4,9-Te 
TparMApo-1 H-nMppono[3,4-b] 

XMHOnMH-1 ,3,9-TpMOHa. 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKco-1,4-flMrMA 
poxMHonMH-2-Kap6oHMn xnopMA. McnonbsyeMbiM 
B ripMMepe 39a, nonynafOT cneAyioiUMM 
cnoco6oM: 

b. 

7- xnop-3-MeTOKCMKap6oHMn-4-oKCO-1,4-AMrMApox 
MHonMH-2- Kap6oHnn xnopufl. 

K nepeMGLUMBaeMOM cycneHSMM 

7-xnop-3-MeTOKCMKap6oHMn-4-OKCo-1,4- 

AMrMAP0XMH0nMH-2-Kap60H0B0M KUCnOTbl 

(nonyHeHHOM m3 cno)KHoro acjDMpa) (35,0 r, 
0,124 M) B CB060AHOM OT CHMpia xnopoc|x)pMe 
(850 Mn) B aTM0Gc)Depe asora Ao6aBnfiK}T sa 
OAHy nopL4MK) TMOHMnxnopMA (60,3 r, 37 Mn, 
0,507 M). nonyMeHHyra CMecb HarpesawT npM 
TeMnepaiype KMneHMs c o6paTHbiM 
xonoAMnbHMKOM AO npeBpaiqeHM^ b pacTBop (1,5 
h). riocne oxna)KAeHMfl ao KOMHaiHOM 
TeMneparypbi pacraop KOHi^eHTpMpyjoT, 
Mcnonbsyfl poTopnbiM Mcnapwienb (leMnepaiypa 
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6aHM = 25°C), AO nonyneHUfl 
pbDKeBaTo-KopuMHeBoro TBepfloro eeu^ecTBa. 
3tot npoAyKT cymaT s saKyyMe npn KOMHatHOM 
TeMnepaiype b TeneHne flsyx ahsm, mo Aaei 
HasBaHHbiM B aaronoBKe xnopaHrnApuA (34,7 r, 
93,2%) B BHAe pbi>KeBaTO-KopnHHeBoro TBepAoro 
eeiAecTBa. 

2-MeTMn-4-MeTOKCMctDeHMnrMApa3MH 
rkiAPOxjiopkiA. McnojibsoBaHHbiM s HptiMepe 39a, 
nojiynaioT cneAyioiAMM cnoco6oM: 

c) 2-MeTMn-4-MeTOKCMc})eHMnrMApa3MH 
rMAPoxjiopuA- 

PacTBop HMTpata Hatpun (5,60 r, 81,2 mM) 
B BOAe (56 MJi) Ao6aBJiflK)T b lexeme 20 mmh k 
MexaHMMecKki nepeivieiukiBaeMoj^ cycneH3kiM 
2-MeTMn-4-MeT0KcviaHMnMHa (10,42 wn, 81,0 mM) 
B cMecM 12 H. HCI (60 Mn) m BOflbi (64 Mn), 
BbiAep>KMBaeMoPi npn -5°C. TeMHbiM pacieop 
oxjia>KAaK)T ao -15°C aa 15 mmh m Ao6aBnnK)T b 
TeMeHne 30 mmh pacTBop SnCi2»2H20 (53,3 r, 
236,2 mM) b 12 h. HCI (36 mji), noAAep>KMBan 
Tewnepaiypy Me)KAy -15 m -10°C. Poaosyio 
cycneH3MK) nepeMeiUMBaKDT 30 mmh npM -15°C m 
Ao6aBnflK)T no Kan/iflM STanon (25 mh). 
CycnensMK) nepeMeiuMBaioT npM -15°C 3mm 

c|DM/lbTpyK)T B N2 (ras). OMJlbTpat^Mfl 

BbinojiHaeTCfl npM -10 °C (BopoHKa c abomhumm 

CTOHKaMM) M 3aHMMaeT 2 M. Cjie>KaBUJM^Cfl 

ocaAOK OTcacbiBaiOT Aocyxa m npoMbiBaiOT 50% 

3TaH0n/AM3TMJ108blM SCfDMpOM (200 Mil) M 

AM3TMn0BblM 3C}DMpOM (500 MJl). TBGpAblM 

npoAyKT cyiuaT b TOKe N2 (ras) 20 h, nonyMaji 
xnopMCTOBOAopoAHyK) conb yKaaaHHoro b 
saro/iOBKe coeAMhehMfl (8,60 r, 56%) b bmab 
ceporo nopoLuxa, T.nn.=107 (pasn.); MC (CI): 
152 (M+H). 

AnariMS Ana C8Hi2N30«HCL H2O: 
PaccMMTaHo: C. 46.49; H, 7.32; N. 13.55 
HaPifleHo: G. 46.46; H. 6.92; N. 13.00. 300 

^MP (flMCO-de): 10.01 (s, 3H, 
cnoco6H. K o6MeHy), 7,48 (br s, 1H, cnoco6H. 
K o6MeHy), 6.94 (d, J=8.8 ^^, 1H), 6.77-6.74 
(m, 2H), 3.70 (s, 3H). 2.19 (s. 3H). 

ripMMep 39(2). AribTepHaTMBHbiM cMHies 
7-xnop-3-MeTOKCMKap6oHMn-4-OKCO- 1 ,4-AMrMAPOX 

MH0nMH-2-Kap60H0B0M KMCJlOTbl N-2-(4-MeT0- 

KCM-2*MeTMnct3eHMJi)rMApa3MAa npMBeAen HM)Ke. 

4-IVIeTOKCM-2-MeTMnc|DeHMJirMApa3MH 
TMApoxnopMA (11,38 r, 60,32 mM) cycneHAMpyiOT 
B cyxoM TeTparMApo4)ypaHe (264 mji) b 
aTMOcctsepe aproHa m o6pa6aTbiBaK>T 
2,6-nyTMAMHOM (14,06 wn 120,6 mM). Sry 
peaKL\MOHHyKD CMecb oxnawaraj na neAJ^HoCi 
6aHe M Ao6aBJi5RK)T paciBop 
7-xnop-3-MeTOKCMKap6oHMn-4-OKCo-1,4-flMrMflpox 
MHonMH-2-Kap6oHMn xnopMAa (18,14 r, 60,32 

mM) B Tr0 (328 MJl) CO CKOpOCTbK), 

nosBOJiflKDLL^eM noAAep>KMBaTb leMnepaiypy 
peaKUMOHHOM CMecM npM 2-5°C. Flocjie 
3aBepLueHM;i Ao6aBJieHMfl, peaKi^MOHHyK) cMecb 
nepeMeiuMBaioT 25 mmh npM 0-2 °C m sareM 
Ao6aBJiflK)T npM nepeMeiuMBaHMM k 
oxjia>KAaeMOM jibAOM 1,0 h. HCI (1300 mji). 
riepeMeujMBaHMe npoAOJi>Ka>OT necKOJibKO ^acoB, 
noKa CMecb He npespaiMTCfl b cbo6oaho 
TeKyii^yK) cycneHSMfo. TBepAbie npoAyKTbi 
OTAejiflK)T c|DMnbTpaL4MeM, npoMbieaiOT boaom m 
cyLuai Ha eosAyxe, nonynafl yKasannoe b 
sarojiOBKe coeAMHenMe (17,57 r, 70%) b BMAe 
pbDKeBaio-KopMHHeBoro TBepAoro npoAytcra, 
KOTopbiM L4MKJiM3yK)T f\o yKa3aHHoro B saronoBKe 
coeAMHeHMfl (39), Mcnojibsyn CTanAapTHbie 
ycnoBMq. ripMMenaHMe: 



2,6-AM-TpeT-6yTMnnMpMAMH MOKei 6blTb 

McnojibsoBan BMecTO 
2,6-nyTMflMHa(2,6-AHMeTMnnMpMAMHa) b 
npuBefleHHOM Bbtme MeioAHKe. 

ripMMep 40. N-MeTMJi<rnK>KaMMHOBan conb 
^ 7-xjiop-4-rMflpoKCM-2-(4- 

MeTOKCM-2-MeTMJict)eHMJi)-1 .2,5,1 0-TeiparMAponM 

pMAa3MHO(4,5-b] XMHOJlMH-1,10-AMOHa. 

7-Xnop-4-rnApoKCM-2-(4-MeTOKCM-2-MeTMjic{)e 

HMJl) 

-1 ,2,5,1 0-TeTparMAponMpMAa3MHo[4,5-b]XMHOJiMH- 
1,10-AMOH (0,45 r, 1,17 mM) nepeMeiuMBaiOT B 
MeraHone (20 mji) m Ao6aBnflK)T 
N-MeTMJi-D-rnK)KaMMH (0,23 r, 1,17 mM) ao 
noJiyneHMfl npospaMHoro >KenToro pacTBopa. 

3tOT paCTBOp KOHI^eHTpMpyjOT M OCTaiOK 

/5 pacTBopflioT B BOAe (20 mji), nonyMan >KenTbiM 
pacTBOp. 3tot pacTBop c|)MnbTpyK)T Mepe3 
Gelman 0,45 um Acrodisc m KOHL^eHTpMpyKDT, 
nonynaji jKejiibiM ociaTOK. OcTaioK pacTBopflHDT 
c 2-nponaHOJioM (20 Mn), nojiynafl >KenTyK) 
cycneHSMto. TsepAbie npoAyKTbi co6MpaK)T m 

20 npoMbiBaioT 2-nponaHonoM, nonynafl yKa3aHHoe 
B 3aroJioBKe coeAi^neHMe (0,20 r, 29%) b bma^ 
>KejiToro nopoujKa, T.n/i. 177°C (pa3Ji.). 
AnanMS f\n^ 

C 19H14CIN304. C7Hi8N05*1,5 H2O: 
23 PaccMMTaHo: C, 51.53; H, 5.65; N, 9.24 
HaMAeno: C, 51.17; H, 5.28; N, 8.88 
300 ^^ ^MP (flMCO-de): 8.14 (s, 1H), 
8.10 (d. J=8.6 ^^, 1H). 7.33 (d, J= 8.6 ^^, 
1H), 7.06(d, J=8.0 r^, 1H), 6.76 (br m, 2H). 
3.84 (m, 1H), 3.76 (s. 3H), 3.65-3.56 (m, 
2H), 3.48-3.38 (m, 3H), 2.95-2.87 (m, 2H). 
2.51-2.46 (m. 3H). 2.02 (s. 3H). 
RpMMep 41. 

7-XJiop-3-(4-xjiop-2-MeTMJic})eHMJi)-4-rMApoKCM-3, 
4. 

5,10-TeTparMAponMpMAa3MHO[4,5-b]xMHonMH-4,10 

-AM OH. 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKCO-1,4-AMrMA 

pOXMHOnMH-2-Kap60HOBOM KMCnOTbl 

N-2-(4-xnop-2-MeTMncjDeHMn)rMApa3MA (2,00 r, 
4,76 mM) cycneHAMpyK)T b MeiaHone (1,0 Ji) m 
40 Ao6aBJiflKDT 6bicTpbiMM Ksnji^iMM npn XOpOLUeM 
nepeMGiUMBaHMM MeraHcynbctDOKMCfioTy (100 Mn). 
nonyneHHyK) }Kenjy\o cycneHSMK) HarpesatoT c 

06paTHblM XOnOAMJlbHMKOM MGTbipe flHfl, HOJiyHafl 

opaH>KeBbiM pacTBop. Meranoji (500 mji) 

OTrOH$1K)T M KOHI^eHTpMpOBaHHbiM paCTBOp 

45 oxjia>KAaK)T AO KOMHaTHOf^ TeMnepaTypbi, 
nonynafl >KejiTyK) cycneHSMio. Siy cycneHSMio 

CjjMJlbTpyJOT (<|)MJlbTpaT COXpaHfllOT A/l« 

McnojibsOBaHMfl B ripMMepe 42). Co6paHHbie 
TBepAbie npoAyKTbi npoMbiBaioT MeianojioM m 
AMSTMJiOBbiM 3c|3MpoM, nonynafl yKa3aHHoe b 
saronoBKe coeAMHeHi/ie (0,72 r, 39%) b BMAe 
>Kemoro nopoujKa, T.nn. 336-339^C; MC(CI): 
388 (M+H). 

AnanMS AJi« Ci8HiiCl2N303» 1,15 H2O: 

PaccMMTaHo: C, 52.87; H, 3.27; N, 10.28 
55 HaMABHo: C. 52.51; H, 2.87; N, 10.12 

300 MfM ^H 5^MP (flMCO-dg): 13.40 (s, 
1H, cnoco6H. K o6MeHy), 12.55 (s, 1H, 
cnoco6H. K o6MeHy), 8.30 (d, J=8.8 Tq, 1H), 
8.20 (s, 1H), 7.62 (d, J=8.8 ^^, 1H), 
7.53(s, 1H), 7.43(s, 2H), 2.16 (s. 3H). 

npMMep 42. 

7-Xnop-2-(4-xnop-2-MeTMJic{)eHMn)-4-rMApoKCM-1, 
2,5,10- 

TeTparMAPonMpMAa3MHo[4,5-b]xMHonMH-1 ,1 0-AMO 

H. 

OMJibTpaT, coxpaHeHHbiM OT HpMMepa 41, 
pa36aBnnK)T boaom (1,0 n) m nonyneHHyio 
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cycneH3MK) nepevieLUHBaKDT 2 m. TeepAbie 
npoAyiCTbt co6MpaK>T, npoMbisatOT BO^oih \a sareM 
Aii3TMJiOBbiM 3ct)MpoM, nojiyMafi yKassHHoe B 
saronoBKe coeflMHeHMe (0,54 r, 29%) b bmas ho 
coBceM 6enoro nopoujKa, T.nn. 355-357°C; 
MC(CI): 388 (M+H). 

AHannaflnn C18H11CI2N3O3. 0,20 H2O: 
PaccMMiaHo: C. 55.18; H, 2.93; N, 10.72 
HaPifleHo: C, 55.00; H. 2.62; N, 10.66 
300 Mfu mP (flMCO-dg): 12.84 (br 
s, 1H, crocoGh. k o6ivieHy), 12.07 (br s, 1H, 
cnoco6H. K o6MeHy), 8.16 (d, J=8.6 Tl;, 1H), 
8.07 (s, 1H), 7.47-7.33 (m, 4H). 2.12 (s, 3H). 

□prnviep 42a. AnbiepHaTMBHO, yKaaaHHoe b 
saronoBKe coeflMHeHne nonyHawT cneflyioiUMM 
cnoco6oM, npi/iBBAeHMbiM b oGll^bm BMjqe b 
CxeMB 6, M B ycnoBMjix. aHanorMHHbix 
onMcaHHbiM B ripuMepe 82, tab k 
nepeMBLUMBaeMOM cycneH3Mi4 
2-nMpponMAMHOKap6aMMA-7-xnop-4-rMApoKCM 

XMHOJIMH 3-Kap60HOBO(^ KMCJIOTbl B TfCD 

Ao6aB/inK)T DCC. Cpasy >Ke k onMcaHHOM BbiujB 
cycneH3MM flo6aBnfliOT TfcD pacTBop 

N-TpeT-6yTOKCM 

Kap6oHMn-N-4-xnop-2-MeTMnc})eHMn rMflpasnHa. 
PeaKi^MOHHyK) cwecb nepeMemnBaioT npn 
KOMHaiHofi TeMnepaiype 4 h. Flo saBepLueHnn 
coHeTBHMfl (nocne nposepKH noAXOflyiLqMM 
xpoMaTorpactDMHecKMM cnoco6oM, HanpuMep, 
TCX nnn Bfl>KX) MOMeBUHy, ^anj^winytocfl 
no6oHHbiM npoflyKTOM, yflanaKDT saKyyMHOM 
ctDMnbTpauiMefi. MacTUHHan OHUCTKa c 
npuwieHeHneM cj^nsLU-xpoMaTorpactJun m 
McnojibsoBaHMeM 5% MeTaHon/CH2Cl2 Aaer 
saAaHHbiM niApasMA. K mApasMAy. 
cycneHAMpoBaHHowy b Tr<P Ao^aenflioT 

MeTaHcynbc|30KncJiOTy. PeaKL^noHHyK) CMecb 
nepeMeLUMBaK}T npM kommbthom leMnepaxype 24 
M M aaiBM BbinnBajoT b ne^9^H)/\o BOfly. 
rionyMeHHbiM ocaAOK OTflenflHDT, cyLuai n 
pacTMpaK)T/o6pa6aTbiBaK)T ynbTpaaayKOM c 
MBTaHonoM M BbiAenyifOT, nojiyHan yKaaaHHoe b 
saronoBKe coeAHHeHne. 

McXOflHbIM 

2-nMpponi/iflMHOKap6aMMfl-7-xnop-4- 

rMflpOKCMXMHOnMH-3-Kap6oHOByK) KMcnoTy M 

poflCTBeHHbie McxoAHbie npoAyKTbi nonynaioT no 
MeTOAMKBM, onkicBHHbiM B RpMiviepe 82a m b 

(HM>Ke). 

MCXOAHbM 

N-TpeT-6yTOKCMKap6oHMn-N'-4-xnop-2-MeTMnc})eH 
nn rwApasMH nonyMaiOT cneAytomuM cnoco6oM: 
K cycneH3kiM 

4-xnop-2-MeTMnc|3eHMnrMApa3MHa (992 Mr, 6,33 
mM) m Kap6oHaTa Kannji (1,44 r, 10, 4 mM) b 
HacbiineHHOM BOflHOM pacTBope Ao6aBnflK)T 
pacTBop AH-TpeT6yTmi 6MKap6oHaTa (1,52 r, 
6,96 mM) b Tro (24 mji). Hepea 2,5 m CMecb 
pacnpeflen«K3T Me>KAy AnoTunoBbiM acfDnpoM m 
BOflHbiM cnoeM. OpraHMHecKne 3KCTpaKTbi 

06- beflMHyiK)T M npOMblBaKDT BOAOM M paCTBOpOM 

conn, cyuiaT (MgS04), cjDMJibTpyHDT m 
KOHL^eHTpnpyjoT b BaKyywe. CbipoCi npoAyKT 
MMCTflT (Jsnaiij KonoHOMHoi^ xpoMaTorpac|3MeM c 
25% AM3TiiJioBbifi 3c|3vip-reKcaHbi b KanecTBe 
3JiK)eHTa, no/iyMan yKasaHHoe b aaroxiOBKe 
coeAMHBHue (1,56 r, 96%) b BMj^e 
pbi)KeBaTO-KopvmHeBoro TBepAoro Beu^ecTBa, 
MC(CI): 256 (M). 

300 ^^ 5^MP (flMCO-de): 8.81 (br s, 
1H), 7.17 (br s, 1H), 7.00-7.08 (m, 2H), 
6.55-6.62 (m, 1H). 2.09(s. 1H), 1.41 (s. 9H). 

DptiMep 43. 

7- Xnop-2-(2,4-AMMeTMJic|DeHMn)-4-rMAPoKCM-1 , 2, 
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5, 1 0-TeTparMAponMpMAa3MHO[4,5-b]xiiHonMH-1 , 1 0 

-AMOH. 

7-Xnop-3-MeTOKCMKap6oHnn-4-OKCo-1,4-AMrMA 
poxMHonnH-2- Kap60H0B0M KVICnOTbl 

N-2-(2,4-AMM6TMn45eHMn)rMflpa3MA (3,80 r, 9,50 
mM) cycneHAnpyK)T b MeiaHone (330 mh) h 
Ao6aBnyiK)T GbicipbiMM Kannflwn npn xopoiueM 
nepeMeiiJMBaHHM MeTaHcynbct>oKMcnoTy (83 Mn). 
FlonyHeHHyK) opaH>KeByKD cycneH3HK) HarpeBarai 
npM TBMnepaType KnneHMH c o6paTHbiM 
xonoAMJibHUKOM 20 M, nonyMan AHTapHoro qBeia 
pacTBop. 3tot pacTBop oxna>KAaK)T ao 
KOMHaiHofi TBMnepaTypbi ki Ao6aBnflK)T no 
KanjiflM BOAy (75 mh), nonyMan meniyio 
cycn6H3MK), KOTopyio nepeMeujMBaKJT 2 h. 
Taepflbie npoAyxibi OTct^nnbipoBbiBaioT m 
ct^nnbTpaT pa36aBn5iK)T boaoCi (300 mji), nonyMan 
>KenTyK) cycneHSMK), KOTOpyK) nepeMeLUMBatOT 20 

H. TBepAbie npoAyKTbi coGnpaKiT n npoMbiBafoi 

BOAOM, MeTaH0n/AM3TH/10BblM 3Ct)Mp0M, 3aTeM 

AMaTMjioBbiivi 3ct>MpoM, HonyHafl HeoHnu^eHHoe 
yKaaaHHoe b aaronoBKe coeAMHeHne (1,80 r). 
nepeKpncTannnsaqnq m3 MeraHO/ia Aaei 
yKa3aHHoe coeAMHeHne (0,58 r, 17%) b bmab 
pbDKeBaTo-KopMHHeBoro nopoLUKa, 
T.n/i.=349-351 oq. |vic(CI): 368 (M+H). 

AHanM3 AJifl C i9Hi4Cl2N303» H2O»0,5 
CH 30H: 

PaccHMTaHo: C, 56.25; H, 4.34; N,10.06 
HaMAeHo: C, 56.01; H. 4.36; N, 9.90 
300 Mfq HMP (flMCO-de): 12.72 (br 
s, 1H, cnoco6H. k o6MeHy), 12.02 (br s, 1H, 
cnoco6H. K o6MeHy), 8.16 (d, J=8.7 fi^, 1H), 
8.06 (s, 1H), 7.46 (d, J= 8.7 ^^, 1H), 
7.18(m. 3H). 2.33(s. 3H). 2.07 (s, 3H). 

HcxoAHbiM rMApasMA nonynafOT M3 
cooTBSTCTByioLi^ero xnopaHrMAPMAa, KOTopbin 
nonynafOT m3 cooTBeiCTByKDinero cno)KHoro 
AH3c|3Mpa. 

ripMMep 43a. AnbTepnaTMBHO, ncxoAHoe 
coeAMHeHne nonynaKH no o6ineM MeiOAMKe, 
onncaHHOM b 42a, MCK^KDHayi ncnonbsoBaHne 
cooTBeicTByjoinero N-TpeT-SyroKCM 
Kap6oHMJi-N'-2,4-MeTMJict)eHMnrMApa3MHa, 
KOTopbiM nonynaioT KaK onncaHo b 42a, KpoMe 
2,4-AMMeTMnc|>eHMn-rMApa3MHa, 
BsaviMOAePicTBMeM c 
AM-TpeT-6yTMnAMKap6oHaTOM. 

ripMMep 44. 
7-Xjiop-2-(3.4-AMrMApOKCMct)eHMn)-4-rMApoKCM- 

I , 2.5.1 0-TeTparMAPonMpMAa3MHO[4,5-b]XMHonMH-1 

,10-AMOH. 

7-Xnop-4-rMApoKCM-2-(3,4-AMrMApoKCMct)eHMJi) 
-1,2.5,10- TeTparMAponMpMAa3MHo[4,5-b] 
XMHonMH-1,10-AMOH (1,00 r, 2,50 mM) 
HarpeaafOT npM leMnepaiype Ki/ineHMn c 
o6paTHbiM xonoAMJibHMKOM b 484) HBr (40 mji) 6 
H, nonynayi opaH>KeByra cycnensMK). Harpes 
y6MpaiOT M cycnensMfo <4)mibTpyK)T, noKa ona 
eu^e Ten/ian. Co6paHHbie raepAbie npoAyKibi 
npoMbiBaK)T BOAon m sbtsm AMaTMnoBbiM 
acJjMpoM, nonyMBfl HeoHMU^eHHbiM npoAyia (0,94 
r) B BMAB JKemoro nopoiUKa. 3tot npoAyicr 
nepeKpMCTanjiM30BbiBaioT ms Ktinnii^ero 
MBiaHona (600 mh), nonynafi yKasahHoe b 
saronoBKe coeAMHenne (0,63 r, 68%) b bmab 
>KenToro nopoiuKa, T.nji.=269-272°C; MC(CI): 
372 (M+H). 

AnariMS pj\9\ C i7HioCIN305« 0,5H2O«0,75 
CH 3OH: 

PaccMMTaho: C, 52.67; H, 3.49; N,10.38 

HaitAeHo: C. 52.66; H, 3.64; N.10.14 

300 M^^ ^H AMP (flMCO-de): 12.67(br s, 
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1H. cnoco6H. K o6MeHy), 11.97(br s, 1H, 
cnoco6H. K o6MeHy), 9,19(br s, 1H, cnoco6H. 
K o6MeHy), 9.10(br s, 1H, cnoco6H. k 
o6MeHy), 8.15 (d, J=8.3 1H), 8.04 (s, 
1H), 7.44 (d. J=8.3 fu, 1H), 6.89-6,73(m, 3H). 

MCXOAMbl^ 

7-Xnop-4-rM/ipoKCM-2-(3 ,4-AMMeT0KCMc{)eHMn)-1 , 

2, 

5, 1 0-TeTpamAPonMpMfla3MHo[4 ,5-b]XMHonMH-1 , 1 0 
-flMOH nonyMajoT KaK onucaHO b flprnviepe 45. 

ripuMep 45. 
7-Xnop-4-rMflpoKCM-2-(3,4-AMMeTOKCMCjDeHMn)-1, 
2,5,10-TeTparMflponMpMfla3MHo[4.5-b]xMHonMH-1,1 

0-AMOH. 

7-Xjiop-3-MeTOKCMKap6oHMn-4-OKCX)-1,4-flMrMfl 
poxMHOJiMH-2-Kap6oHMn xnopufl (7,00 r, 23,3 
mM) pacTBOpHioT B TeTparMflpoc|3ypaHe (210 mji) 
M Ao6aBnnK>T no Kannqivi aa 20 mmh k 
oxna>KAeHHOMy (0°C) pacTBopy 

3,4-AMMeTOKCMc|3eHMnmflpa3MHa (9,80 r, 58,3 
mM) b TeTparwAPOcjDypaHe (420 wn) npn 
nepeMeujUBaHmi. FlojiyMeHHyK} KopuHHesyKj 
cycneHSMK) nepeMeiUMsaK)? npvi O^C 30 mmh h 2 
H npvi KOMHaTHofi TeMnepaType. KaiuML^y 
neA/BOAa (450 mh) Ao6aBnniOT k peaio^MOHHoC) 
CMecM M BnocneACTBMki 1 h. HCI (1,2 Ji) v\ 
KopviMHeByio cycneHSMio nepeMeiuMBaK)! 1 m. 
TBepAbie npoAyKTbi oip,en9\\oj c})mibTpaL4nevi m 

npOMblBaiOT BOflOM M aaiBM AH3THnOBblM 

3c|3npoM AO nonyneHUfl 7-xnop-3- 
MeTOKCMKap6oHmi-4-OKCO- 1 ,4-AMrnApOKCMXMHonM 
H-2-Kap60HOBOM KUCnOTbl 

N-2-(2,4-AMMeTOKCMct)eHMn) ruApaanAa (15 r, 
Bna>K.). 06-beflMHeHHbiM cjDnnbTpaT m npoMbiBHbie 
BOAbi MacTMMHo KOHqeHTpupyKDT, yf\an9^s] TfO, b 
peaynbTaie nero o6paayeTC5i ocaAOK. 3tot 
ocaAOK co6MpaioT m npoMbiaaKDi boaom, aaieM 
AM3TkinoBbiM acjsMpoM, nojiynan cbipoM npoAyKT • 
yKsaaHHoe e aaronoBKe coeAMHeHMe (2,00 r). 
DepeKpiiCTanjiHsaL^Mfl 3Toro cbiporo npoAyicra m 
KtinnL^ero MeiaHona (500 Mn) a^^t yKaaaHHoe b 
aaronoBKe coeAMHeHMe (0,98 r, 10%) b bmab 
pbDKeBaTO-KopuMHeBoro nopoLUKa, 
T.nn.=334-336 oc; MC(Cl): 400 (M+H). 
Ananiia AHfl Ci9Hi4CIN305. CH3OH: 
PaccHHiaHo: C, 55.63; H, 4.20; N, 9.73 
HaMAeHo: C, 55.27; H, 4.31; N, 9.56 
300 M^^ 9\MP (flMCO-dg): 12.75 (s, 
1H, cnoco6H. K o6MeHy), 12.01 (s, 1H, 
cnoco6H. K o6MeHy), 8.16 (d, J=8.6 Tl^, 1H), 
8.05 (s, 1H), 7.45 (d, J=8.6 ^^, 1H). 
7.13(3, 1H), 7.03 (s, 2H), 3.80(s. 3H). 3.76 
(s, 3H). 

ripuMep 46. 

7-Xnop-4-rMApoKCM-2-(2-MeTMnTM03TMn)-1 ,2,5, 1 0 
TeTpamAPonMpMAa3MHO[4.5-b]XMHonMH-1,10-AMO 

H. 

K cycneHsuM TMOweTOKCHAa Haipua (230 wr, 
3,2 mM) b A^MeTkirict>opMaMMAe (20 mji), 
Ao6aBnqK>T aa oamh npneM 
2-(2-6poM3TMji)-7-xnop-4-rMApoKCM- 1 ,2,5, 
1 0-TeTparMAponMpMAa3MHO[4,5-b] 

XMHOJ1MH-1,10-AMOH (0,4 T, 1,08 mM, 

nonyMeHHbiM b flpMMepe 4a aansKki N 37811) b 
BHAe cyxoro nopouiKa. CMecb HarpeBaiOT ao 
cjia6oro KMneHUfl okojio ipex nacoB. B 3to 
BpeMfl HarpeB yAannioT m peaKL(MOHHyio CMecb 
BbiriMBaioT B oxna>KAeHHyio nbAOM 1,2 h. HCI 
(100 Mn) M nepeMeujMBatoT okojio 1 m. 
hojiyHeHHbiM ocaAOK OTAejiRJoi BaKyyMHOM 
cjDmibTpai^MeM m npoMbisaioT boaom h 
AM3TMJ10BblM 3C|3Mp0M, aaTOM cyLiiaT B BaKyyMG 
npM 50°C, nojiyHan 330 Mr (91%) yKaaaHHoro s 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



aarojioBKe coeAHHeHUfl b bhab hg cobcgm 6enoro 
nopoLUKa, T.nji.=275-277°C; MC(CI): 338 (M+H). 
AHanna a^ia C14H12CIN3O3S: 
PacxjMMTaHo: C, 49.78; H. 3.58 N, 12.44 
HaMAeHo: C. 49.73; H, 3.73; N, 12.30 
^UP\ 2.11(8. 3H), 2.79(t, 2H, J= 7.13 
^^), 4.09(t, 2H, J=7.08 Tm), 7.42(dd, 1H, 
J=8.59, 1.6 Tm), 8.57(d. 1H, J=1.77 V\\), 
8.13 (d, 1H J=8.64 V^, ), 11.8 (br s. 1H), 
12.64(brs. 1H). 

ripuMep 47. 7,9-flMXJiop-2-(2, 

4-AMMeTHJic})eHnn)-4-rMAP0KCM-1, 2, 
5, 1 0-TeTparMAponnpMAa3MHo[4 ,5-b]xnHonMH- 1,10 

-AMOH. 

K nepeMeuuMBaeMOM cycneHann 
5,7-AMxnop-3-MeTOKCHKap6oHMJi-4-OKCO-1,4-AMrM 

flp0XMH0JlMH-2-Kap60H0B0M KMCJlOTbl 

N-2-(2,4-AMMeTMJic|DeHMJi) ruApaanAa (3,60 r, 
8,31 mM) b MejaHone (151 mji) MeAJieHHO 
Ao6aBJiflK)T MeTaHcyjibc|30KMcnoTy (7,2 mji) h 
nojiyMeHHyK) CMecb HarpeaaKDi ao leMnepaiypbi 
KMneHidn. Docne 2 h HarpeBaHMfi npM 
TeMnepaType KiineHMfl c o6paTHbiM 
xojioAMnbHMKOM, peaiqvioHHOM CMecM AaiOT 
oxnaAMTbCfl ao KOMHaTHO^ TeMnepaTypbi m 
aaTeM ct)MnbTpyK)T, Ann oTAeneHMn oca>KAeHHbix 
TBepAbix npoAyKTOB. OnJibTpaT pa36aBnflK)T 
BOAOM (150 mji), b peayjibTaTe Mere BbinaAaeT 
6enbiii ocaAOK. Siy CMecb nepeMemnBaroT b 
TSHeHne HOMM npn KOMHaTHoti TeMnepaType 1/1 
TBepAbie npoAyKTbi co6MpaK)T cjDmibTpai^nevi, 
aaTeM npoMbieaioT boaom m Ai^3~rMnoBbiM 
scfDMpoM M cymaT Ha BoaAyxe, nonyHaji 
yKaaaHHoe b aarojioBKe coeAMHeHMe b BMAe 
6enoro nopouiKa (2,78 r, 84%), T.nji. 
335-336 °C; MC(CI): 402 (M+H). 

AHanMa a/i« CigHiaC^NsOs* 0,2 H2O: 
PaccMMTaHo: C. 56.25; H, 3.37; N, 10.09 
Hai^AeHo: C, 56.23; H. 3.33; N,10.35 
^MP: 12.73 (br s, 1H, cnoco6H. k o6MeHy), 
11.92 (br s, 1H, cnoco6H. k o6MeHy), 8.03(s, 
1H), 7.51 (s, 1H), 7.17-7.08 (m, 3H), 2.32 
(s, 1H), 2.06 (s, 1H). 

MCXOAHbIM 

5,7-AMXJiop-3-MeTOKCMKap6oHMn-4-OKCO-1.4-AMrM 

APO- KCMXMHOnMH-2-Kap60HOBOM KMCJlOTbl 

N-2-(2,4-AMMeTMnc|DeHMJi) rMApaaMA nojiynajoT 
CfieAyK)ii^MM cnoco6oM: 
a) 

3-Kap6oMeTOKCM-5,7-AMxnop-4-rMApoKCMXMHonMH 
-2-Kap6oHOBayi KMCJioia. 

K nepeMBLUMBaeMof^ cycneH3MM fXAMBiv^n 
5,7-AMXJiop-4- 

rMAP0KCMXMHonMH-2,3-AMKap60KCMnaTa (4,0 r, 
12,2 mM) b boab (72 mji) Ao6aBnflK)T BOAHbiC^ 
pacTBop TMApooKMCM HaTpMfl (0,97 f, 24,2 mM b 
22 MJI BOAbi). TaepAbie npoAyKTbi cpaay >Ke 
pacTBopflK)Tcn M nojiyneHHbiM pacTBOp 
HarpesaKDT npM 55°C 30 mmh. PeaKLiMOHHyK) 
CMecb aaTeM MeAJieHHO oxjia)KAa»OT ao 20*^C m 

nOAKMCJ151K>T A06aBJieHMeM 8 H. COJlflHOM 

KMCJlOTbl (4 Mn), noAAep>KHBa« npM 3Tom 
TeMnepaTypy HM>Ke 20°C. 06pa3yeTCfl ocaAOK, 
M nocjie nepeMeiuMBaHMq cycneHSMM b TGMeHMe 2 
M, cMecb c{3MnbTpyK}T, co6paHHbie TBepAbie 
npoAyxTbi npoMbiBaioT nocneAOBaTenbHo boaom, 

3TaH0n/MeTaH0J10M M AHaTMnOBblM 3CtDMpOM. 

CyiiiKa Ha BoaAyxe fxaei yKaaanhoe coeAMHenMe 
(2,82 r, 74%) b BMAe pbDKeBaTo-KopMHHesoro 
TBepAoro npoAyKTa. AHanMTMMecKMM o6pa3eL4 
yKaaaHHoro b aarojioBKe coeAMHehUfl nojiynaraT 
nepeKpMCTannMaai^MeM He6ojibLUOM nopL^MM 
BbiABJieHHoro TBepAoro aeiAecTaa M3 
aiMnai^eTaTa ao nonyHeHMn 
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pbDKeBaTo-KopuMHeBoro TBepfloro npoflyKia, 

T.nn. 339-340°C: 

AHanna flna C12H7CI2N3O5N: 
PaccMMTaHo: C, 45.6; H, 2.23; N, 4.43 
HaMfleHo: C, 45.78; H, 2.43; N. 4.52 

^MP (MeOD): 7.82 (d. J=2.0 ^^, 1H), 

7.44(d, J=2.0 ^^ 1H), 3.86 (s. 3H). 
b) 

3-Kap6oMeTOKCM-5,7-flMxnop-4-rMApoKCMXMHonMH 
-2-Kap6oHMn xnopufl. 

TuoHMnxnopMfl (1,50 r, 12,6 mM) flo6aBnflK)T 
K nepeMeaiMsaeMOM cycneHsnn 

3-Kap60MeTOKCM-5,7-flMXnop-4-rHflpOKCHXMHO/lMH 

-2-Kap6oHOBOM KMcnoTbi (1,0 r, 3,17 mM) b 
CB060AHOM OT siaHona xnopocjDopMe (25 wn). 
nonyMGHHyK) cycneHsnK) HarpesaiOT npn 
TeMnepaiype KuneHu^ c o6paTHbiM 
xonoflunbHMKOM 5 MacoB, b peaynbiaTe Hero 
o6pa3yeTCfl pacTBop. PeaKi^noHHOM cmbcm flaioT 
oxnaAMTbcn ao KOMHaTHofi reMneparypbi v\ 
sareM KOHL^eHTpkipytoT, nonyMan b ocTaTKe 
HasBaHHbi^ B saronoBKe xnopaHrnAptiA (0.88 r, 
83%) B BMAe pbDKeBaTo- Kopi^MHeBoro TBepAoro 
npoAyKia. 3tot npoAyicr ucnonbsyiOT KaK ecTb 
Ana nonyMGHMfl ruApasMAa KMcnoTbi. 
c) 

5,7>flMxnop-3-MeTOKCMKap6oHMn-4-OKCO-1,4-AMrM 

APO-XMHOJIMH- 2-Kap60HOBOp1 KMCnOTbl 

N-2-(2,4-AHMeTMnct)eHnn)rMApa3MA- 

3-Kap6oMeTOKCM-5,7-AMxnop-4-rMflpoKCMXMHO 
nnH-2-Kap6oHnn xnopufl (3,65 r, 11,0 mM) 
pacTBOpflKDT B TeTparMApoc|DypaHe (274 wn) n 
Ao6aBJiflK)T no KanjiHM k oxna>KAeHHOMy (0 °C) 
pacTBopy 2,4-AMMeTiiJic|3eHMnriiApa3MHa (3,13 r, 
23,0 mM) b TeTpaniApcK|3ypaH (172 mji) npki 
nepeMeLuviBaHMM. MeAneHHO o6pa3yeTc;i 
KopHHHeao-KpacHan cycneHSMfi v\ nojiyneHHyKD 
cMecb nepeMeLUMBawT npn O^C 30 muh. 
PeaKi^MK) npepbiBarar flo6aBneHneM 
oxna>KAeHHOM BOAbi (223 mh) m noc/ieAyioi^MM 
Ao6aBJieHneM 1 h. HC1 (669 wn). rionyHeHHyio 
cMecb nepeMeujMBatoT 1 h, saieivi ct^nnbTpyioT 
flfifl OTAeneHMfl ocaflMBiunxcfl TsepAbix seinecTB. 
Co6paHHbie TsepAbie npoAyKTbi npoMbiBatOT 
BOAOM M zaiBM AM3TMnoBbiM 3c})MpoM, HonyHaq, 
nocne cyuKu Ha BosAyxe, yKaaaHHoe b 
aaronoBKB coeAHHeHne (3,60 r, 76%) b bma© 
eenoro nopoiuKa, MC(CI): 434 (M+H). 

^MP (flMCO-de): 12.55 (br s. 1H. 
cnoco6H. K o6MeHy),10.67 (br s, 1H, cnoco6H. 
K o6MeHy), 7.76 (d, J=1.6 ^^, 1H), 7.54(d, 
J=1.6 Fl;, 1H), 7.19(br s, cnoco6H. k o6MeHy 
1H). 6.91-6.76 (m, 3H), 3.69 (s, 2H), 2.19 (s, 6H). 

ripuMep 48. 

7-Xnop-4-rMAP0KCM-2-(4-MeTOKCM-2-MeTMnct)eHMn 

)- 

1,2,5,10-TeTparMAponMpMAa3MHO[4,5-b]XMHonMH-1 
, 1 0-AMOH HarpneBan conb. 

K nepeivieLUkiBaeMOM cycneHSHM 
7-xnop-4-rMApoKCM-2-(4- 

MeT0KCM-2-MeTnncpeHMn)-1 ,2,5, 1 0-TeTparnflponn 
piiAa3MHo[4,5-b] XMHonMH-1,10-AMOHa (2,00 r, 
5,22 mM) b 0,1 H. ruApoKCMAe Harpvifl (52,2 
MJi, 5,22 mM) Ao6aBJin>OT BOAy (100 mxi) m 
MeTaHon (3 mji). floc/ie HenpoAon>KMTenbHOki 
o6pa6oTKki ynbTpa3ByK0M TsepAbie npoAyKTbi 
pacTBopflK)TCfl n nojiyMeHHbifi pacTBop 
cjDMnbTpyKDT Hepe3 Gel man Glass Acrodisc 
cfDnnbip (0,45 yjibTpaw) m KOHi^eHipupyKDT 
Aocyxa. OcTaioK pacTupajoT c MsonponaHonoM 
(100 mji) m cjDMnbTpyjoT, oiAejiyifl TBepAbie 
npoAyKTbi. TsepAbie Beu^ecTBa npoMbiaanDT 
HecKonbKo pa3 M3onponaHonoM v\ sareM cymaT b 
saKyyMe npii 100°C b TeneHiie homh, nonyHan 



yKasaHHoe e saronoBKe coeA^iHeHMe (1,64 r, 
78%) b BMAe >KenToro nopoLUKa, T.nn. 356 
(paan.). 

AHann3 A^« C i9Hi3CIN304. 1,0 Na • 0,02 
5 (CH3)2CHOH*1.8H20:. 

PaccMMTaHo: C, 52.10; H, 3,84; N. 9.56 
Hai^AeHo: C. 52.10; H, 3.71; N, 9.40 

^MP (flMCO-de): 8.15-8.17 (m, 2H), 
7.31 (dd, J=8.7, 2.0 fu, 1H), 7.11(d, J=8.4 
^^, 1H), 6.83-6.76 (m. 2H), 3.76 (s, 3H), 
10 2.07 (s. 3H). 

HpuMep 49. XonnHosan conb 
7-xnop-4-rMApoKCM-2-(4-MeTOKCM-2- 
MeTMnc})eHMn)-1 .2,5, 1 0-TeTpamAponMpMAa3MHo[4 
,5-b]XMHonMH-1, 10-AMOHa. 

K nepeMeiuMBaeMOM cycneHSnn 
7-xnop-4-rMApoKCM-2-(4- 

MeT0KCM-2-MeTMnc})eHkin)-1 .2,5, 1 0-TerparnAponM 
pMAa3MHo[4,5-b] xktHonMH-1,10- A^^OHa (400 Mr, 
1,03 MM) B MeiaHone (4 mji) Ao6aBnflioT xoniiH 
ruApoxnopuA (45% no aecy b MeTaHOXie, 295,6 
2Q ynbipa-n, 1,03 mM). flocne HenpoAoiDKHTenbHOM 
o6pa6oTKM ynbipasByKOM, see TsepAbie 

npOAyKTbl paCTBOpflKDTCfl M HOnyHeHHblM pacTBop 

nponycKajoT nepea Gel man Glass Acrodisc 
cfjunbip (0,45 ynbipa-M) Hap^fly c 
AonoriHMTenbHbiM, KcnunecTBOM MeiaHona (8 
25 Mil). OwnbTpaT KOHi^eHTpMpytoT Aocyxa m 
ociaBLueecfi Macno nepeMemnBaKDi c 
M3onponaHonoM (15 mh) m aiaHonoM (8 Mn), hto 
Bbi3biBaeT KpMCTannMsai^MK). TaepAbie npoAyKibt 
co6kipaioT M cymaT b aaKyyMe npM 100°C b 
TeHCHMe HOHM, nonynasi yKaaaHHoe b 3aronoBKe 
cooAMHeHne (411 r, 81%) b enAe )KenToro 
TBepAoro npoAyKra, T.nn. 229-230°C. 

AHanna A/in C i9Hi3CIN304« C5Hi4NO«1,1 

H20: 

PaccMMTaHo: C, 56.88; H, 5.81; N. 11.06 
3^ HawAeHo: C. 56.91; H. 5.47, N, 10.98 

mP (flMCO-de): 8.09-8.12 (m, 2H). 
7.31 (dd, J=8.6, 2.1 rM,.1H), 7.07(d, J= 8.5 
^^, 1H), 6.75-6.82 (m. 2H), 3.80-3.85 (m, 
2H), 3.77 (s. 3H), 3.37-3.40 (m. 2H), 3.09 
40 (s, 9H), 2.04 (2, 3H). 

ripuMep 50. Xo/iMHOBafl conb 
2-(4-6eH3MnoKCMC|)eHMJi)-7-xnop-4- 
ruApoKCM-l ,2,5,1 0-TeTparMAponMpMAa3MHo[4,5-b] 

XMHOJIMH-1 , 1 0-AHOHa 

K nepeMeujMBaeMOM cycneHSHH 

45 7-xnop-3-MeTOKCMKap6oHMn-4-oKco- 1 , 

4-AMrMApOXMHOJlMH-2-Kap60HOBOfi KMCnOTbl 

N-2-(4-6eH3nnoKCM- c|DeHMn)rMApa3MAa (1,19 r, 
2,50 mM) b MSTaHOJie (50 Mn) Ao6aBnniOT 
MeraHcynbctJOKMcnoTy (2,4 Mn) m nonyneHHyK) 
cMecb HarpeaaKDT npn TeMnepaiype KuneHUfl b 
^ TeMGHne 0 o6paTHbiM xonoAnnbHMKOM 1 m. nocne 
oxnajKAeHMfl ao KOMHaTHOM TeMnepajypbi, 
peaKquoHHyKD CMecb cfJunbTpyjoT n Go6paHHbie 
TBepAbie npoAyKTbi npoMbiBajoT AnsTunoBbiM 
acfDnpoM M cyujaT Ha BosAyxe, nonyMayi 900 Mr 
npOAyKTa, KOTopbiw coxpaHaKDT flnfi AanbHeMUieM 
OMMCTKM. cDnnbipaT pa36aBn5RKDT paBHbIM 

oG-beMOM BOAbi M, nocne nepeMem^BaHMn b 
TeneHMe 30 mmh, nojiyneHHyio cycneHSHio 
4)kinbTpyiOT, co6paHHbie TBepAbie npoAyicrbi 

npOMblBaK)T BOAOfi VI A1^3TMn0BblM 3C|)VipOM M 

00 cyiuaT Ha BOSAyxe, nonyna^i yKasaHHoe b 
saronoBKe coeAMHenMe (151,8 Mr) b ctxspMe 
CB060AHOM KMcnoTbi. TBopAbie npoAyKTbi (900 
Mr), KOTopbie 6binvi nepBOHaManbHO co6paHbi m 
coxpaneHbi, nepeKpkicTamibisyioT nyreM 
pacTBopeHMfl B ropflHefi cMecu MeiaHona (3,8 n) 
M MeraHcynbctDOKMcnoTbi (63 Mn) m aaieM p^aioi 
oxnaAMTbCfl AO KOMHaiHoCi TeMnepaiypbi. 



DonyHeHHyio cycneHSMio c|3MnbTpyioT 
y^anemf\ ocaAKa m c|3M;ibTpaT pasGaenfliOT 
paBHbiM o&bBMOM BOAbi H nepeMeujkiBaioT B 
TeMeHkie hohm. 06pa30BaBUJii(^cfi b pesynbTare 
ocaflOK co6MpaK)T, npoMbisajoT BOflOM 
flM3TMnoBbiM scjDMpoM M saieM cyuiaT Ha 
B03Ayxe, nonyMafl yKaaaHHoe b aaronoBKe 
coeflMHeHMe (422,2 Mr) b cj^opivie cboGoahom 

KMCnOTbl {06ll\IA\A 06"beflHHeHHblM BblXOfl 

yKa3aHHoro b saronoBKe coeA^HeHMfi b Bk^Ae 
CBo6oAHofi KMcnoTbi: 574 Mr, 52%); MC(CI): 446 
(M+H). 

300 MfM HMP (flMCO-de): 12.71 (br 
s, 1H, cnoco6H. k oSMeny), 11.98 (br s, 1H, 
cnoco6H. K o6MeHy), 8.14 (d, J=8.6 Tl^, 1H), 
8.03 (s, 1H). 7.47-7.32 (m, 9H), 7.07(d, 
J=8.9 ^^. 1H), 5.14 (s. 2H). 

K nepeMeujuBaeMOM cycneHSMM 

2-(4-6eH3nnoKCMC|)eHnn)-7-xnop-4- 
rMApoKCM-1,2.5,10-TeTparMflponnpMfla3MHo[4,5-b] 
XMHonMH-1,10- AMOHa (515 Mr, 1,16 mM) b 
MeiaHOJie (77 mh) Ao6aBn5iK)T rMApooKucb 
xojiMHa (45% no aecy b MeiaHone, 0,36 mji, 
1,28 mM). nonyneHHyK) cwecb c|)MnbTpyK5T aji« 
OTAeneHMfl He6oJibLuoro KOJikinecTBa MenKkix 
TBepAblX HaCTML4 M <t5MnbTpaT KOHqeHTpupyioT, 
nonyMafl b ocTaiKe Macro. 3tot ociaioK 
pa36aBJiflK)T CMecbK) Tonyon/ajaHOJi (70 Mn/20 

Mn) M KOHl^eHTpupyiOT. OCTaTOK pa36aB/l?1K)T 

oKOHqaienbHO nopL\Mef^ ronyona (70 mji) h 
KOHi^eHTpupyHDT, nofiyHay^ xonnHOByK) corib 
yKa3aHHoro e saroriOBKe coeAHHeHM^i (640 Mr, 
99%) B BMfle >KenTO-3ejieHoro TsepAoro 
npoAyicra, T.nn. 304-306°C; MC (FAB); 446 
(M+1). 444 (M-1). 

AHanna f\n9\ C 24Hi6CIN304. 0,5 H2O»1,0 

5H14NO: 

PaccHkiTaHo: C, 61.95; H, 5.43 N. 9.89 

HaPiAeHo: C. 62,31; H. 5.59, N. 10.02 

300 MfM mP (flMCO-de): 8.11-8.09 

(m, 2H), 7.48-7.28(m. 8H), 7.00 (d, J=8.88. 

^^, 2H), 5.13 (s, 2H), 3.83 (br s, 2H), 3.39 

(br s. 2H), 3.09 (br s, 9H). 
a) 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKCo- 1 ,4-AnrMApox 

MHOnMH-2- Kap60H0B0M KMCnOTbl 

N-2-(4-6eH3HJiOKCHc|)eHMn)rMflpa3MA. 

7-Xnop-3-MeTOKCiiKap6oHMn-4-OKCO-1.4-AMrMfl 

pOXHHOnMH-2-Kap60HOBOM KMCnOTbl 

N-2-(4-6eH3nnoKCHc{)eHMn)rMApa3HA, 
Mcnonb30BaHHb!M B ripMMepe 50, nonynajOT 
cornacHO cnoco6y, ncnonbsoBaHHOMy b 
□puMepe 41, 3a tbm MCKnfOHeHneM, mto 
McnonbsyioT 4-6eH3M;iQKCMct)eHMnrMApa3MH 
BMecTo 4-xnop-2-MeTMJict)eHMnrMApa3MHa. 

riptiMep 51. 
7-Xnop-2-(2,4-AMXJiopc{)eHMn)-4-rMApoKCM- 1 ,2, 
5,1 0-TeTparMAponMpMAa3MHo[4,5-b]xMHonMH-1 , 1 0 

-AMOH. 

K nepeMGLUMBaeMOki cycneHSbiM 
7-xnop-3-MeTOKCMKap6oHMn-4-OKCO-1,4- 

AMrMApOXMHOnMH-2-Kap60H0BOM KMCnOTbl 

N-2-(2,4- AHxnopct)eHMn)rnApa3HAa (3,00 r, 
6,81 mM) b MeiaHO/ie (1500 Mn) Ao6aBnnK)T 
MeraHcynbctDOKMcnoTy (150 mji). rionyHeHHyK) 
cycneH3MK) HarpesatoT npn leMnepaiype 

KUneHMfl C 06paTHblM XOnOAH/lbHUKOM 9 AHBM M 

o6pa30BaBLUViMcn pacTBop 3aTeM oxna>KAaK)T ao 
TeMnepaiypbi OKpy>KaK)ineM cpeAbi m 
KOHi^eHTpMpyKDT AO nojioBMMbi nepBOHaMajibHoro 
oG-beMa, Mcnojibayn poTopHbiM ncnapnTe/ib. 
riojiyMeHHyK) cycneH3MKi nepeivieLUkiBaioT npM 
KOMHaTHOM TeMneparype 30 mmm v\ (p\Anhipy\oi 
Ann OTAeneHM^i raepAbix npoAyicTOB. OunbTpar 



pa36aBjiqK)T paBHbiM 06'beMOM BOAbi, nocne 
Merc o6pa3yeTCfl ocaAOK. Siy CMecb 
nepeMeiuMBatoT npn leMneparype 0Kpy>KaK)U4ef^ 
cpeAbi B TeneHne hohh m saieM cjDMnbTpyK>T. 
Co6paHHbie taepAbie npoAyKTbi npoMbiBajoT 
^ AnaTunoBbiM actDnpoM m sareM cycneHAnpyjOT b 
MeTBHone (500 Mn) m o6pa6aTbiBaiOT 
ynbipasByKOM b TeneHne 5 mmh. FlonyMeHHyK) 
cwecb c}3MnbTpyK)T A^^ OTAeneHMfl laepAbix 
' npoAyKTOB M ^Dunbipai KOHqeHTpupyiOT. OcTaiOK 
cycneHAMpyK)T b AMaiMnoBOM acjaupe m 
ct3ViJibTpyK)T. Co6paHHbie TBepAbie npoAyxTbi 

npOMblBaK)T BOAOM ]A Al^dTI^^OBblM act^MpOM M 

aareM cymaT Ha BosAyxe, nonyqan yKaaaHHoe b 
aaronoBKe coeAMHeHne (198,5 r, 7%) b bmaq 
>KenToro iBepAoro npoAyicra, T.nn. 360-361 °C; 

15 MC (CI); 408 (M+1). 

AHanM3 AHfl 0 lyHsCINsOa* 0,2 H2O.0,10 

CH 3SO3H: 

PaccMMTaHo: C, 49.02; H. 2.35; N, 9.75 
HaMAeHo: C, 48.69; H, 2.10; N, 9.96 
20 300 MfM 5^MP (flMCO-de): 12.99 (br 
s, 1H, cnoco6H. k o6MeHy), 12.12 (br s, 1H, 
cnoco6H. K o6MeHy), 8.15 (d, J=8.67 fi^, 1H), 
8.07 (d, J=1.23 r^, 1H), 7.85 (d, J=1.02 ^^, 
1H),7.60 (s, 2H), 7.47(dd, J=1.61, 8.63 1H). 
a) 

25 7-Xnop-3-MeTOKCMKap6oHMn-4-OKCO-1 ,4-AMrMApox 

MHOnHH-2- Kap60H0B0V1 KMCnOTbl 

N-2-(2,4-AMxnopc})eHMn)rMflpa3Mfla 

7-Xnop-3-MeTOKCMKap6oHMn-4-oKco-1,4-AMrMA 

pOXMHOnHH-2- Kap60H0B0M KMCnOTbl 

N-2-(2,4-AMxnopct)eHMn)rMflpa3Hfl, 
McnonbSOBaHHbiM B ripMMepe 51, nonyMaioT no 
cnoco6y, McnonbsosaHHOMy b ripMMepe 41a). sa 

TeM HCKJ1K)HeHMeM, HTO 

2,4-AMX/iopctDeHMnrMApa3MH ncnonbsyioT BwecTO 
4-xnop-2-MeTMjrict)eHMnrMApa3MHa. 
ripuMep 52. 

7-Xnop-2-(2,4-AMxnopc|DeHMn)-1-rMApoKCM-3,4,5,1 
0- 

TeTparMAponMpMAa3MHo[4,5-b]xMHonMH-4,10-AMO 

H 

K nepeMeiuMBaeMovi cycneHSHM 

40 7-xnop-3-MeTOKCMKap6oHMn-4-OKCO-1 ,4- 

AHrMApOXMHOJlMH-2-Kap60HOBOM KMCnOTbl N-2-(2, 

4-AMxnop4)eHMJi) ruApaanAa (1,28 r, 2,92 mM) b 
MBTaHone (645 Mn) Ao6aBnsqK)T 
MSTaHcynbctDOKMcnoTy (65 Mn). nonyHeHHyjo 
cycneHSMK) HarpeBatoT npn leMnepaiype 
45 KuneHMfl c o6paTHbiM xonoAnnbHMKOM 10 Anew 11 
o6pa30BaBiiiMMc$i pacTBop oxna}KAaK)T ao 
TeMneparypbi OKpy}KaK)iAen cpeAbi, b peaynbrare 
sero BbinaAaoT ocaAOK. CMecb c^M/ibTpyiOT, 
oTAenfl« TBepAbie npoAyxTbi, m dpuinhipai 
pa36aBny»»OT boaom (300 Mn) ao o6pa30BaHMn 
Apyroro ocaflKa. 3tot ocaAOK co6MpaiOT m 
cyLuaT, nonynafl yKaaaHHoe b aaronoBKe 
coeAHHeHne (266,5 Mr, 22%) a BHAe >KenToro 
TBepAoro Beu^ecTBa, T.nn. 342-343°C; MC (CI); 
408 (M+1). 

55 AHanna A^fl C i/HsCINsOs. 0,10 

CH 3SO3H.0,2 H2O: 

PaccMMTaHo: C, 48.73; H. 2.16; N, 9.95 

HaMfleHo: C, 48.69; H. 2.10; N, 9.96 

300 M^^ HMP (flMCO-dg): 13.50 (br 

s, 1H, cnoco6H. k oGMeny), 8,29 "(d, J= 8.76 

^^, iH), 8.19 (d, J=1.26 ^^, ih), 7.92 (d, 

J=1.71 ^^, 1H). 7.70-7.61 (m, 3H). 
a) 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKCO-1,4-AMrMApox 

MHOnMH-2- Kap60HOBO(l KMCnOTbl 

N-2-(2,4-AMxnopct)eHMn)ri4Apa3MA 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKCO- 1 ,4-AMrMA 
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pOXMHOni1H-2-Kap60HOBOf^ KMCnOTbl 

N-2-(2.4*Ai^Jiopct}eHMn)niApa3MA, 
ncnonbsoBaHHbii^ b flpuMepe 52, nonynaK)! no 
cnoco6y, ncnonbsosaHHOMy e dpuMepe 51. 

npMMep 53. 
7-Xnop-4-rMflpoKCM-2-[2-(4-MeTOKCMaHMnMH) 

3TMn] 

-1, 2,5,1 0-TeTparMflponMpMfla3MHO[4,5-b]xMHO/iMH- 

1,10-flMOH. 

2-{2-BpoM3Tmi)-7-xnop-4-rMflpOKCH-1 ,2,5, 1 0- 
TeTparnflponnpuflasMHo [4,5-b] 
XMHOnMH-1,10-flMOH (1,00 f, 2,7 mM), 

nonyMeHHbiM b flpuMepe 4a m n-aHHSHflHH (1,33 
r,10,8 mM) nepeMeuinBaiOT v\ HarpeBaioT npM 
TeMnepaType KuneHn^i c o6paTHbiM 
xonoAMJibHMKOM B flMO (20 Mn) b TeneHHe 1,5 h, 
nonyMafl KopuMHeBbiM pacTBop. PacTBop 
oxjia>KflaK)T flo KOMHaTHOM leMnepaTypbi m 
flo6aBnflK)T flM3TMnoBbiM 3(p\Ap (80 Mn), nonyMafl 
TeMHyK) cycneH3Mfo. CycneHSHKD nepeMeiuMBaHDT 
flea HBca n cfDnnbTpyioT. Co5paHHbie Tsepflbie 
npoflyKTbi npoMbiBaKDT flusinnoBbiM 3c|dmpom 
(150 MJi), nonynasR yKasaHHoe b saronoBKe 
coeAMHeHkie e BVip^e pbDKeBaio-KopviMHeBoro 
nopoiyKa (1,17 r, 60%) T.nn. 239-241 °C; MC 
(CI): 413. 

AHanns flnw C 2oHi7CIN404«HBr. 3,0 
C 3H7NO.0,5 H2O: 

PaccMHTaHo: C, 48.24; H, 5.58; N, 13,58 

HaPiAeHo: C, 47.80; H, 5.20; N, 13.93 

300 M^^ ^MP (flMCO-dg): 8.14 (d, 

j=8.7 ^^, 1H), 8.09 (d, j=i.9 ^^. ih), 7.35 

(d, J= 8.7 Tm. 1H), 6.75 (d, J=8.9, ^^, 2H), 
6.58 (d, J-8.9 r4, 2H), 3.96 (t. J=6.8 Tm. 
2H). 3.62 (s, 3H). 3.27 (t. J=6.8 ^^. 2H). 
ripuMep 54. 

7-Xjiop-2-(3-xjiop-4-rMflpoKCM(t)eHMn)-4-rMflpoKCM 
-1, 

2,5,10-TeTparnflponMpMfla3MHo[4,5-b]xMHOXiMH-1,1 
O-AMOH. 

7-Xnop-2-(3-xnop-4-MeTOKCHCt)eHMn)-4-rMApoK 
CM-1,2,5,10- 

TeTparMnponnpMfla3MHo[4,5-b]xnHonMH-1 , 1 0-flno 
H (nonyneH paHee b flpniviepe 37, 1,00 r, 2,47 
mM) nepeweujUBafOT b MeTaHcyjibc|DOKMcnoTe (20 
MJi), nonynafl MepHbiw pacTBop. 3tot pacTBop 
HarpesaK)! npn 145°C 6mm oxna>KAaK)T flo 
KOMHaTHOM TeMnepaTypbi. flodaBJinn Bo^y (60 
Mn) AO nonyneHii;! pbi>KeBaTO-KopMHHeBOM 
cycneHSMM, KOTopyio nepeMemnBaiOT 3 m m 
ct3MnbTpyK)T. Co6paHHbie TBepAbie npoAyKTbi 

npOMblBatOT BOAOfi M A^STlinOBblM 3Ct)Vip0M, 

nonyMaji yKasaHHoe b aaronoBKe coeAHHeHne b 
BMAe nopoLUKa aonoTMCToro L^aeia (0,98 r, 
76%), T.nn. 350-353°C; MC (CI): 390. 

AHanns f\n9\ C i7H9Ct2N304. H2O • 1,2 

3SO3H 

PaccMmaHo: C, 41.76; H, 3.04; N, 8.02 
hameno: C, 41.74; H, 2.76; N, 7.68 
300 W\^^ mP (flMCO-dg): 8.15 (d, 
J=8.5, ru, IH), 8.05 (d, J=1.9 Tq. IH). 7.53 
(d, J=2.2 ^^, IH). 7.45 (d, J=8.5 Tm, IH), 
7.33 (dd, J=2.2, 8.7 ^^, 1H), 7.03 (d, J=8.7 
^^, 2H). 

ripkiMep 55. 

7-Xnop-4-rMApoKCM-2-(4-rMApoKCM-2-MeTMnc{)eHM 
n)- 

1,2,5,10-TeTparMAponMpMAa3MHO[4,5-b]xMHonMH-1 

,10-AMOH. 

7-Xnop-4-rMAPOKCM-2-(4-MeTOKCM-2-MeTMn(})e 
HMn)-1 ,2,5, 1 0- TeTparMAponMpMfla3MHo[4,5-b] 
XMHonnH-I.IO-AMOH (1,00 r, 2,61 mM) 
nepeMGLUMBaioT s MeTaHcynb(t)OKMcnoTe (10 Mn), 
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nonynafl KopuHHeabM pacTBop. 3tot pacTBop 
HarpeBaKJT npn 150°C 3mm oxna>KAaK)T ao 
KOMHaiHOM TeMnepaiypbi. Oxna>KAeHHbiM 
pacTBop Ao6aBn«K)T no Kann^M k boab (50 Mn) 
npw nepeweiUMBaHMM, nonyMafl cepyra 
cycneH3MK), KOTopyK) nepeMetunBatoT 20 m m 
ct)MnbTpyioT. Co6paHHbie TBepAbie npoAyKTbi 
npoMbiBaK)T BOAofi M sareM cycneHAMpyK)T b 
BOAS (50 Mn). K 3T0M cycneHSMM Ao6aBnjRK)T 
pacTBop TMApooKMCM xonMHa (2 Mn, 45 Bec.% b 
MeraHone), KOTopbiM pacTBopyifl laepAbie 
npoAyKTbi AaeT KopMMHesbiM paciBop. 3tot 
pacTBop HarpeBajoT npM leMnepaiype KMneHMfi c 

06paTHblM XOnOAMnbHMKOM 1 M, BHOCflT 

AononHMTenbHoe KonMMecTBO pacTBopa 
TMApooKMCM xonMHa (2 Mn) M pacTBop HarpeBawT 
npM TeMnepaiype KMnennfl c o6paTHbiM 
xonoAMnbHMKOM 3 h. PacTBop oxna>KAaK)T ao 
KOMHaTHOM iBMnepaTypbi m noAKMcnajOT ao pH 1 
1 H. HCI, nonyMafl KopMMHeayfo cycneHSMK). 
CycneHSMK) cfDMnbTpyjoT m co6paHHbie TsepAbie 
npoAyKTbi npoMbiBawT boaom, nonyMaji 
KopMMHeBoe TBepAoe Beu^ecTBO. HecKonbKo 
nepeKpMCTannMsai^MeM M3 ropflMero MeiaHona 
AaK)T vKaaaHHoe b aaronoBKe coeAMHeHMe s bmab 
coBCBM 6enoro nopoLUKa (0,35 r, 36%), T.nn. 
287 oc (pasn.); MC (CI): 370. 

AHanM3 AJifl C i8Hi2CIN304« H2O i 
CM 30H: 

PaccMMTaHo: C. 54.75; H. 4.13; N.10.24 
HafiAeHo: C. 54.75; H. 3.87; N.10.18 
300 Mfq ^H HMP (flMCO-de): 12.60 
s, IH, cnoco6H. k o6MeHy), 12.00 (br s, 
cnoco6H. K o6MeHy), 9.55 (br s, IH, cnoco6H, 
K o6MeHy), 8.16 (d, J= 8.6, V\\, IH), 8.06 
(s, IH), 7.45 (d, J=8.6 Tq. IH), 7.07 (d, 
J=8.4 rq. IH), 6.70(s, IH), 6.66 (d. J=8.4 
^^, IH). 2,00 (s, 3H). 
npMMep 56. 

7-Xnop-2-(4-xnop-2-MeTMnct)eHMn)-4-rMApoKCM- 1 , 
2, 

5.1 0-TeTparMAponMpMAa3MHo[4,5-b]xMHonMH-1 ,1 0 

-AHOH. 

ripeACTaBneH anbTepHaiMBHbiM cmhtbs 3Toro 
coeAMHeHMJi, onMcaHHoro panee b flpMMepe 42. 
3-BeH3Mn-7-xnop-2-(4-xnop-2-MeTMnct)eHMn)- 
1,2,3,4,5,1 0-reKcarMAponMpMAa3MHo[4,5-b] 
XMHonMH-1, 4,10- TpnoH, 0,61 r, 1,28 mM) 
nepeMeiui/iBaK)T b MeTaHcynbcfioKMcnoTe (12 Mn), 
nonynaa bjiskmm paciBop yiHiapHoro qBeia. 3tot 
pacTBop HarpeaafOT npM 45°C 6,5 m, nonynayi 
cycneHSMK) i^Beia seneHoro nopouuKa, KOTopyjo 
oxna>KAafOT ao KOMHaiHOM TeMnepaTypbi. 
flo6aBnflK)T neA (50 Mn) npM nepeMeiUMBaHMM, 
nonyMafl caeTno-seneHyK) cycneHSMto, Koiopyio 
c(5MnbTpyK)T. Co6paHHbie TBepAbie npoAyKTbi 

npOMblBaK)T BOAOM M A^3'rMnOBblM 3C|3MpOM, 

nonyMafl cepbif^ nopoiuoK (0,49 r). Macib SToro 
nopoLUKa (0,36 r) nepeMeujMBaioT b MeraHone m 
Ao6aBnnioT paciBop h^apookmcm xonMHa (2 Mn, 
1M). BonbLUMHCTBO TBepAbix npoAyKTOB 
pacTBopaeTcq M cMecb c|DMnbTpyioT, yAannn 
HepacTBopMMbie BeinecTBa. Hpoc^MnbTpoBanHbiM 

paCTBOp nOAKMCnflMDT AO pH 1 C nOMOLqbKD 1 h. 

HCI, nonyMafl pbi>KeBaTO-KopMMHeByK) 
cycneH3MK3. MeTanon (2 Mn) yAan^NDT b tokb 
ra3oo6pa3Horo N2 m cycneH3Mto cjDMnbTpyioT. 
Co6paHHbie TBepAbie npoAyKTbi npoMbisaroT 
BOAOM M AM3TMnoBbiM 3ct)MpoM, nonyMaji 
yKasaHHoe b aaronoBKe coeAMHeHMe b BMAe He 
coBceM 6enoro nopotuKa (0,30 r, 82%), 

MAeHTMCt)MI4Mp0BaHH0r0 KaK BeLAeCTBO, 

nonyMeHHoe panee b HpMMepe 42. McxoAHbif) 
3-6eH3Mn-7-xnop-2-(4-xnop-2-MeTMncf)eHMn)- 
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1,2,3,4,5,10-reKcarMflponMpMAa3MHO[4,5-b]xMHon 
nH-1, 4,10-TpMOH noiiyMaiOT cneAyKDu^nM 
cnoco6oM: 

a) 2-BeH3MnMfleH-1 -(4-xnop-2-MeTMnc|)eHMn) 
rMApasviH. 

K nepeMeuJMBaeMOM cycneHsnn 
4-xnop-2-MeTMn4)eHMnrMflpa3MH ruflpoxnopufla 
(1,00 r, 5,18 mM) b sTaHone (15 m/i) 
flo6aBnflK)T 6eH3anbAervifl (0,66 r, 6,22 mM) m 
at^eiaT Haipun (0,51 r, 6,2 mM). Flocne 
nepeMeujMBaHMn nojiyHeHHofi CMecM a reMeHtie 3 
M npn KOMHaiHOM TewnepaType, Ao6aBJiflK)T 
AononHMTe/ibHoe KonkmecTBO 6eH3ajibAemAa 
(0,11 r, 1,3 mM) li nepeis/ieLUHBaHMe npoAOJDKaioT 
30 MMH. PeaKL^MOHHyK) cMGCb BbinMsaraT B BOAy M 
o6pa3yK)LJL^yK)cq CMecb aKCTpartipyioT 
AM3TklJ10BblM 3C|DMpOM. 06'beAMHeHHbie 34)MpHbie 
SKCTpaKTbi cyLuai (MgS04), (jDnnbipyjOT m 
KOHL^eHTpMpytoT AO ocTaiOHHoro )KenToro Macna 
(1,71 r), coAepMoi^ero yKasaHHoe b saronoBKe 
coeAMHeHne, cMemaHHoe c AH3TMn aneianeivi 
6eH3ajibAerMAa. Aqeranb OTroHfliOT 
HarpeaaHkieM (70°C) CMecii b rny6oKOM 
BaKyyMe. OcraTOK npeACTae/ineT MvicToe 
yKasaHHoe b saronoBKe coeAi^HeHMe (1,23 r, 
97%) B BMAe opaH>KeBoro TBepAoro BeinecTBa, 
KOTopoe Mcnonb3yK>T kbk oho ecTb b cneAyiOLi^e^ 

OTaAHM 

300 Mfq 5^MP (CDCI3): 7.79 (s, 1H), 
7.68 (s, 1H). 7.65(s, 1H), 7.49 (d, J=6.3 
^^, 1H), 7.42-7.26 (m, 4H), 7.16 (dd. J=2.5, 
6.0 ^^, 1H), 7.06 (d, J=2.5 ^^. 1H). 2.21 (s, 3H). 

b) 

1- BeH3Mn-2-(4-xjiop-2-MeTMJict)eHMn)rMApa3MH. 

K nepeMSLUi^BaeMOMy pacTBopy 

2- 6eH3MJiMAeH-1-(4-xnop-2- MeTMncf)eHMr) 
rMApa3viHa (2,40 r, 9,81 mM) b 6e3BOAHOM 
TeTparMApoct)ypaHe (43 Mn) Ao6aBnyiK)T no 
KannflM paciBop 6opaHa b TeiparnApoctDypaHe 
(4,6 Mn, 1M pacTBopa, 4,6 mM). BbiAeneHkie 
rasa Ha6nK>AaeTCfl b npoi^ecce AoSaBneHUJi m 
nocne Hero. Flo saeepLueHHH flo6aBneHMfi 
peaKL^MOHHyto cwecb nepeMetunBaKDi 20 mmh npn 
KOMHaiHOM TeMnepaiype m aaieivi iLnaienbHO 
HacbiLnaKDT ra30o6pa3Hbiivi xnopucibiM 
BOAopoAOM npn KOMHaTHOM leMnepaiype. 
□ocTeneHHO, no Mepe Ao6aBneHMyi 
ra30o6pa3Horo HCI k peaKquoHHOM cMecu 
o6pa3yeTC« 6enbiM ocaAOK. flocne Ao6aBneHMfl 
HCI peaKi^MOHHyK) CMecb nepeMeujUBafOT b 
TeHehne 20 mmh m 3aTeM peaKi^nio npepbiaaKDi 
ocTopo)KHbiM Ao6aBJieHMeM no Kann^M 
nocneAOBaTe/ibHO BOAbt (150 mji) vi 10% 
COflflHOM KUCJIOTbl (5 Mn). fionyHeHHbiM pacTBop 
KOHi4eHTpMpytOT fxr\9\ yAaneHMfi ocHOBHoro 
Ko/iMHecTBa TeTpaniApoct^ypaHa. CpeAy b 
ocTaBLuei^cfl CMecu AeJiaK)T menoMHOM, 
Ao6aBnflfl TBepAbiM Kap6oHaT Kanun, n 3aTeM 

DKCTparnpyiOT AH3TMnOBblM 3Ct)Mp0M. 

06-beAMHeHHbie SKCTpaicTbi cyiiiai (MgS04), 

CtDMnbipyJOT M KOHI^eHTpupyK)! AO OCTaiOMHOrO 

6neAHo->KenToro Macna (2,38 r). 3tot npoAyKT 
noABepraKDT cjDnsLu-xpoMaxorpacjDMH Ha 
cM/iMKarene, Mcnonbsyyi b KanecTBe 3nK)eHTa 
reKcaH/AM3TMnoBbif^ 3(pv\p (3:1). (t>paKX\m, 
coAep)KaLi4iie aaAaHHbifi npoAyicr, oGi^bamhriot i4 
KOHL^eHTpMpyioT AO ocTaroMHoro yKasaHHoro b 
sarojioBKe coeAMHeHMn b bvirb }KenToro Macna 
(1.30 r. 53.7%); MC (CI): 247(M+H). 

300 M^^ mP (CDCI3): 7.22-7.41(m, 
6H), 7.14(d, J=2.4 Tm, 1H), 7.01 (d, J=2.4 
ri\), 4.90 (br s, 1H, cnoco6H. k o6MeHy), 
3.95 (s. 2H), 3.77 (br s, 1H. cnoco6H. k 
o6MeHy). 1.98(s, 3H). 
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C) 

7-Xnop-3-MeTOKCMKap6oHMn-4-OKCO-1,4-AMrMApox 

MHOnMH-2- Kap60H0B0M KklC/IOTbl 

N-1-6eH3Mn-N-2-(4-xnop-2-MeTMn<t)eHMn) 
rMApa3MA 

7-Xnop-3-MeTOKCviKap6oHnn-4-OKCo-1,4-AMrMA 
poxnHonMH-2- Kap6oHMn xnopMA (0,58 r, 1,93 
mM) pacTBOpflK)! B TeTpamAPOct)ypaHe (50 wn) m 
Ao6aBnflK)T no KannflM sa 15 muh k pacTBopy 
1-6eH3Mn-2- (4-xnop-2-MeTnnct3eHMn) ruApasMHa 
(1,00 r, 4,05 mM) b TeTparnApocjjypaHe (100 
Mn) npn 0°C. rionyHeHHbifi paciBop yiHTapHoro 
MBeia nepeweiUMBaK)! 45 MMnyi npn 0°C m 
pa36aBn«K>T boaom (75 wn), noAAep>KMBaji 0 °C 
oxna)KAeHVieM, fionyHeHHbiM pacraop 
pa36aBnfli0T 3aTeM npM O^C 1 h. HCI (180 Mn) 
AO o6pa30BaHMfl 6enoM cycneH3MM. CycnensMio 
nepeMeujMBaiOT npw 0°C 1 m m cjDMnbTpyjoT. 
Co6paHHbie TBepAbie npoAyicTbi npoMbiaatOT 1 h. 
HCI, BOAOi^ M AMSTMnoBbiM 34>MpoM, nony^afl 
nocne cyujKM na BOSAyxe, yKasahHoe b 
3aronoBKe coeAMHeHMe b bmab 6enoro nopoiuKa 
(0,83 r. 84%), T.nn. 172-175°C. 

AHanM3 A^fl C 26H2iCl2N304« 0,6 H2O«0,4 

^4HioO: 

PaccMMTaHo: C, 60.18; H. 4.79; N, 7.63 
HaMAeHo: C. 60.21; H. 4.44; N. 7.70 
300 Mf^ ^H ^MP (flMCO-de): 12.44 (s, 
IN, cnoco6H. K o6MeHy), 8.04 (d, J= 8.6 fi;, 
1H), 7.52 (d, J=1.4 f^. 1H), 7.43-7.31 (m, 
6H), 7.11-6.85 (m, 3H), 4.85 (br s, 2H), 
3.69 (s, 3H), 1.76(s. 3H). 
d) 

3-BeH3Mn-7-xnop-2-(4-xnop-2-MeTMnct)eHMn)-1,2, 
3,4,5,10- 

reKcarMAponMpMfla3MHO[4,5-b]XMHonMH-1 ,4,1 G-rpM 

OH. 

7-Xjiop-3-MeTOKCMKap6oHMn-4-OKCO-1,4-AMrMA 

pOXMHOJlMH-2- Kap60HOBOM KMCnOTbl 

N-1-6eH3Mn-N-2-(4-xnop-2-MeTMnc})eHMn) 
rMApa3MA (0,92 r, 1,80 mM) nepeMeujMBajOT b 
MeiaHone (37 Mn) m Ao6aBn?iK)T pacTBop 
TMApooKCMCHXonMHa (1,03 Mn, 45 Bec% b 
MeiaHone), nonynayi 6neAHo-KopMHHeBbiM 
pacTBop. 3tot pacTBop HarpeaajoT npM 
leMnepaxype KMneHMJi c o6paTHbiM 

XOnOAMnbHMKOM B TOHeHMe 12 H AO KOMHBTHOM 

TeMneparypbi. MeTanon yAannK)T b toks 
ra3oo6pa3Horo asoia, nonynafl ocTaioK 
^HTapHoro L(BeTa. flo6aBnflK)T pacTBop 
rMApooKMCM xonMHa (1, Mn, 45 Bec.% b 
MeraHone) m nonyneHHbiM rycTofi pacTBop 
nepeMBLUMBaiOT 1 Hac. /!|o6aBnn(OT MeTaHon (40 
Mn) M pacTBop oxna>KAaK)T flo -15*^0. flo6aBnflK)T 
no KannflM 1 h. HCI (10 Mn) npM -15 °C m 
nepeMeiJJMBaHMM, nonynayi 6enyio cycneHSMio. 
MeTanon (15 Mn) yAanniOT b toko rasooGpasHoro 
N2 M cycneH3MK) ct^MnbrpyioT. Co6paHHbie 
TBepAbte npoAyicTbi npoMbieaioT boaoi^ m 
AM3TMnoBbiM scjjMpoM, HonyMafl yKasaHHoe b 
saronoBKe coeAMHeHMe b bma© He coeceM 6enoro 
nopoLUKa (0,76 r, 89%), T.nn. 279-281 °C; MC 
(CI): 478. 

AHanM3 Ann C 25Hi7Cl2N302» H2O • 0,3 
CH 30H: 

PaccMMTaHo: C, 60.06; H. 4.02; N, 8.31 
HaMAeHo: C, 60.14; H, 3.90; N, 8.34 
300 MfM ^H 5^MP (flMCO-dg): 12.68 (s, 
1H, cnoco6H. K o6MeHy), 8.19 (d, J= 1.97 fi^, 
1H), 8.16 (d, J=8.6 fM, 1H), 7.50 (dd, 
J=1.9, 8.6 f^, 1H), 7.35-7.24 (m, 6H), 
6.94-6.91 (m, 2H). 5.28(d, J=16.3 fq. 1H), 
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4.60 (d, J=16.3 rq, 1H), 1.69 (s, 3H). 

ripuwep 57. HajpHGBafl cx>nb 
7,9-AMxnop-2-(2.4-flMMeTMnct)eHMn)- 
4-rMflpoKCM-1,2,5,10-TeTparMflponMpMAa3MHO[4,5- 
b] xMHonnH-1,10- AHOHa. HaipneBafl conb 
coeflMHeHUfl, nonyMGHHoro b flpuMepe 47. 

7,9-flMxnop-2-(2, 
4-AMMeTMnct)eHMn)-4-rMflpoKCM- 1,2,5,1 0-Teipa- 
rMflponMpnfla3MHo[4,5-b] xmhohmh-I ,1 0-amoh 
(nonyMeH, KaK onucaHO b nprnviepe 47, 375 Mr, 
0,925 mM) pacTBopnK)! B boab (20 mji), 
coAep)KaLL\eM 0,1 h. rMApooKHCb HarpM^ (9,25 
MJI, 0,925 mM) \a MOTaHon (4 mji) npM Bpau^eHMM 
v\ o6pa6oTKe yjibTpasayKOM. DoJiyMeHMbif^ 
pacTBop ct)i4JibTpyK}T Hepea Gelman Glass 
Acrodisc (jskuibTp (0,45 mkm) m ct^viJibTpaT 
KOHqeHTpupyKJT Aocyxa. OciaTOK pacTupawT c 
MsonponaHonoM (10 mji) m nojiyMeHHyK) cMecb 
c|3MJibTpyK>T. Co6paHHbie iBepAbie npoAyxTbi 
npoMbisajOT M3onponaH0JioM (5 mji) m saieM 
cyiuaT B rjiy6oKOM saKyyMe npn lOO^C b 
TeneHne hohm, nonynan yKaaaHHoe b aaronoBKe 
coGAMHeHne b bma© >Kemoro TsepAoro npoAyicra 
(310.4 Mr, 79%), T.nn. 369-370°C. 

AHanMS ^r]9\ C i9Hi2Cl2N303» 
Na . 1,70 H2O . 0,02 (CH3)2CHOH: 

PaccMHiaHo: C, 50.32; H, 3.12; N, 9.08 

HaMAeHo: C, 50.20; H, 3.44; N, 9.21 

fIMP (flMCO-dg): 8.01 (d. J=2.2 
1H), 7.28(d, J=2.0 rq, 1H), 7.01-7.08 
3H), 2.30 (s, 3H), 2.04 (s, 3H). 

DpiiMepbi 58-81 npeAcraBJieHbi b Ta6nMqe 1. 

npMMep 82. 

7-Xnop-4-rMflpoKCM-2-(2-c})Top6eH3Mn)-1 ,2,5, 1 0- 
TeTparMAponMpMAa3MHo[4,5-b]xMHonMH-1 ,1 0-AMO 

H. 

K nepeweiuMBaeMOM cycneHSHH 

2-nMppojiMAMHOKap6aMMn-7-xjiop-4- 

rHAp0KCMXMH0nMH-3-Kap6OHOBOM KMCnOTbl (1,068 

r, 3, mM) b Teipa- ruApocj^ypaHe (60 Mn) npn 
Tewnepaiype OKpy>KaK)L^eM cpeAbi Ao6aBJiyiK)T 
AMMMKnoreKCMnKap6oAnnMk!A (0,795 r, 3,85 mM). 
TeiparHApo-clDypaHOBbiM pacTsop (20 mji) 
N-TpeT-6yTOKCMKap6oHMn-N'-2-0Top6eH3nnrMflpa 
3MHa (1,10 r, 4,59 mM, nojiyneH KaK onucaHO b 
82c) Ao6aBJifliOT HenocpeACTBeHHo b 
BbiLuenpuBeAeHHyio cycneHSHK). PeaKquoHHyio 
cMecb nepeMBLUMBaioT npM KOMHaTHof^ 
TeMneparype nerbipe naca. Ho OKOHHaHii^ 
coHeraHMn, MoneBMHy b KanecTBe no6oHHoro 
npoAyKTa yAajiniOT BaKyyMHoPi (3p}AnhTpai\\Aevi. 
MacTMHHa^i OMMCTKa ^^nauj kojiohohhom 
xpoMaTorpacjDneM, McnonbsywLAeM 5% MeiaHona 
B MeTMJieHxnopnAe p^aei aaAaHHbiM ruApasHA 
(1,67 r, 3,0 mM, 92%). K ruApaanAy, 
cycneHAnposaHHOMy b TeTparMApo<t>ypaHe, (80 
MJi) Ao6aBnflK)T MeTaHcynbcjDOKUcnoTy (9,0 mji, 
139 mM). PeaKquoHHyfo cMecb nepeMeujuBaraT 
npn KOMHaiHOM TeMnepaiype 24 naca m aareM 
BbinnBaJOT B neAJiHyK) BOAy (600 mji). 
riojiyMeHHbiM ocaAOK Bb\^en9\\ol, cyLuai m 
pacTMpatoT/o6pa6aTbiBaK)T yjibipasByKOM c 
MBTaHOJioM (20 MJi) n BbiAejiflKDT, RonyHaq nocne 
cyujKM B BaKyyMe npn 50°C 0,733 r (65,9%) 
yKaaaHHoro b sarojioBKe coeA^HeHMfl b bmab He 
coBCBM 6enoro iBepAoro npoAyKia, 
T.nn. >300°C; MC (CI): 372 (M+H). 
AHanns p,n9\ C18H11N3O3CI: 
PaccMMiaHo: C, 58.16; H, 2.98 N; 11.30 
HaMAeHo: C, 57.81; H, 3.20; N, 11.08 
300 Mfq 5RMP (flMCO-de): 12.68 (s. 
1H, cnoco6H. K o6MeHy), 11.98 (s, 1H, 
cnoco6H. K o6MeHy), 8.15 (d, J=8.7 fq, 1H), 
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8.03 (s,1H). 7.43(d, 1H, J= 8.6 H2), 7.15-7.32 
(m. 4H). 5.17 (s, 2H). 

a) McxoAHyro 

2- nMpponMAHHOKap6aMHA-7-xjiop-4-rMApoKCMXMH 
0J1MH- 3-Kap6oHOByK) KMCJioiy nojiynaioT 
cneAywu^MM cnoco6oM: 

K cycneH3MM 

3- Kap6oMeTOKCM-2-nMpponnAMHOKap6aMMA-7-xno 
p-4-mApoKCMXMHOJiMHa (2,52 r, 7,5 mM) b 
AenoHMSOBaHHOM BOAB (40 Mn) Ao6aBn«K)T no 
KannflM pacTBop (20 mh) boaho(^ riiAPooKMcn 
Kannfl (882 Mr, 15,75 mM). Do saBepiueHMn 
Ao6aBneMMR, peaKqMOHHyio CMecb HarpeaaiOT ao 
60°C. Mepea 3 h peaKquoHHyio CMecb 
cjDnnbTpyioT AJ1J1 yAaneHun He6onbLiJoro 
KonnMecTBa HepacTBopuMoro eeu^ecTBa. 
OunbipaT aateM noflKUcnpiHDT ao pH 1 , hto Aaer 
6enbiM ocaAOK. TaepAbiM npoAyKT BbiAenarcn 
BaKyyMHOM cj^MnbTpaqMePi, npoMbiBaK)T BOAofi n 
cyiuaT npM 30^C b BaKyyMe b TeneHMe 16 m. 
3to Aaer yKasaHHoe b aarojioBKe coeAi^HeHMe 
(1,5 r, 64%) B BMAe 6ejioro TBepAoro 
BGLMecTBa, T.nn.= 225-8°C; MC (CI): 321 (M+H). 

300 UVi\ 5RMP (flMCO-de): 8.28 (d, 
J=8.8 Fm, 1H). 7.77 (s,1H), 7.64(d, 1H, 
J=8.7). 3.52-3.57 (m. 2H), 3.17-3.19 (m, 
2H). 1.83-1.98 (m. 4H). 

b) McXOAHbIM 

3-Kap6oMeTOKCM-2-nMpponMAMHOKap6aMMA-7-xno 
p-4- ruApoKCMXMHonMH nonynaK)! cneAytoiAUM 
cnoco6oM: 

K cycneH3MM 
3-Kap6oMeTOKCi/i-7-xnop-4-rMApoKCMXMHonMH-2- 
Kap6oHOBOM KMcnoTbi (2,25 r, 8,0 mM) b 
TerparnAPocfjypaHe (20 wn) npn leMnepaiype 
OKpy>KaKDLneM cpsAbi b aiMocctDepe 

^ 2 flo6aBn«KDT AH4HKnoreKCMnKap6oAMHMMA 
(1,65 r, 8,0 mM) m nupponnAHH (0,596 r, 8,4 
mM). PeaKqkioHHyio CMecb nepeMeujMBaKST npii 
KOMHaTHOM TBMnepaType 15 h, nocne aioro 
BpeMBHM MoneBMHy KaK no6oHHbiM npoAyKT, 
yAan$iK)T BaKyyMHOM c}3MnbTpaL;MeM. SaAaHHbif^ 
npoAyxT MMCTnT cjDnauj-xpoMaTorpaclDMeM Ha 
KonoHKe, Mcnonbsyn 5% MeiaHon b xnopocjDopMe 
Ann nonyMeHii5i yKasaHHoro b aaronoBKe 
coeAMHeHMfl (2,52 r, 94,3%) b bmag 
pb!>KeBaTo-KopnHHeBoro TBepAoro Beu^ecTBa, 
T.nn. 215^C; MC (CI): 335 (M+H). 

300 UV\\ ^H ^UP (flMCO-dg): 8.12 (d, 
J=8.7 rq. 1H), 7.60 (d, 1H J=1.8 Tq), 
7.47(dd, 1H. J= 8.6, 2.0 ^^), 3.69(s,3H), 
3.40-3.49 (m. 2H). 3.27-3.33 (m, 2H). 
1.80-1.96 (m. 4H). 

MCXOAHbIM 

N-TpeT-6yTOKCMKap6oHMn-N'-2-c}DTop6eH3MnrMApa 
311H nony4aK)T cneAyKDmuM cnoco6oM: 

c) K CMecM TpeT-6yTMnKap6a3aTa (17,84 r, 
135 mM) m 2- <4)Top6eHann6poMMAa (3,2 Mn, 26,5 
mM) B AHMeTuncjDopMaMMAe (30 Mn) narpeTOM ao 
50°C Ao6aBnflioT TpnaTunaMMH (7,4 wn, 53,1 
mM). riocne nepeMeiunBaHUfl npn 50 °C b 
TeneHne 30 mmh peaKquoHHyra CMecb 
pa36aBnfiK)T boaom m 3KCTparMpyK)T 
MeTunenxnopnAOM. 06"beAMHeHHbie 
oprannHecKMe sKCTpaKTbi npoMbiBaK)T boaov), 
pacTBopoM con^, cymaT hba MgS04 vi 
KOHLieHTpupyKDT B BaKyyMe. CbipoM npoAyKT 
HMCTflT ctDnam KonoHOHHOM xpoMaTorpa(t)MeM, 
Mcnonbayfl 1:1 AH3TMnoBbiM 34)Mp:reKcaH b 
KanecTBe snweHia. 3to f\aei yKasaHHoe b 
3aronoBKe coeAnneHne (5,13 r, 80%) b bmag 
6enoro TBepfloro BeiAecTBa. MC (CI): 241 (M+H). 

300 M^^ 51MP (flMCO-de): 8.27 (br s, 
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1H), 7.40-7.50 (m, 1H), 7,25- 7.36 (m, 1H), 

7.09- 7.20 (m. 2H). 4.48(br s, 1H), 
3.87-3.94(m, 2H). 1,37 (s, 9H). 

ripuMep 83, 

7-Xnop-1-rMflpoKCn-3-(3-HHTpoc})eHMn)-3,4,5,10- 
TeTparMflponMpMfla3MHo[4,5-b]xnHonnH-4, 1 0-amo 

H. 

YKaaaHHoe b saronoBKe coeAMHeHne 
nonyHajoT b ochobhom KaK onucaHO panee b 
DpMMepe 14, Mcnonbsyn cooTBeTCTByK)LJ4Me 
noAXOAflLi^^e MCXOAHbie coeAviHeHVin fxn^ 
nojiyseHVin yKassHHoro b saronoBKe coefVAHenm 
M 6yTaHon BMecTO STaHona. KpoMe Toro. 
npoAyKT Bb|Aeji$iioT npeABapMTexibHO nepeA 
o6pa6oTKOM B MeraHone MeraHcynb^OKucnoTOM. 

AHanns f\n9\ C17H9N4O5CI: 

PaccMMTaHo: C. 53.07; H. 2.36; N. 11.02 

HaMAeHo: C, 53.55; H. 2.54; N, 10.94 

mP (flMCO-de): 7.63 (d, J=8.9 ^^. 1H), 
7.80-7.91 (m, 1H). 8.18-8.36 (m, 4H), 8.64 
(s. 1H). 12.71 (brs, 1H). 13.36(brs, 1H). 

MC(CI): 385(M+H). 

T.nn.(°C): >250 

ripMMep 84. 

7-Xnop-2-(3-ctDTop4)eHnn)-4-rMApOKCM-1 ,2,5,1 0- 
TeTparMAponMpMAa3MHo[4,5-b]xnHonMH-1 ,1 0-Ai^o 

H. 

YKasaHHoe b aaronoBKe coeAHHeHne 
nonyHajoT b ochobhom KaK onucaHo panee b 
ripuMepe 15, McnoJibayn cooTBeicTByioiuMe 
noAXOA^Li^Me McxoAHbie coeAviHeHM^ p,n^ 
nonyHeHnq nepeMncneHHbix coeAHHeHUM. 
AHanna Ann C17H9N3O3CIF: 
PaccMMTaHo: C. 53.57; H. 3.07; N. 14.56 
HawAeHo: C, 53.55; H, 2.94; N, 14.44 
9\MP (flMCO-dg): 7.18-7.32 (m. 1H), 
7.46-7.60 (m. 4H). 8.06 (s, 1H), 8.17 (d, 
J=8.7 r^, 1H). 12.09 (br s, 1H). 12.92(br s. 1H). 

mP (flMCO-de): 7.18-7.32 (m, 1H), 
7.46-7.60 (m. 4H), 8.06 (s. 1H). 8.17 (d. 
J=8.7 rq, 1H), 12.09 (brs. 1H). 12.92(brs. 1H). 
MC(CI): 358(M+H). 
T.nn.C'^C): >250 

ripmviepbi 85-94. nonyMaiOT, s ochobhom, KaK 
onMcanc panee b flpMiviepe 35, ncnonbsyn 
noAXOAflLi^Me cooTBeTCTByK>LL4iie MCXOAHbie 
COeAMHeHMfl. 0M3MHeCKVie xapaKTepucTMKM M 

BbixoAbi M3 npeALuecTBytoLAero auy\nr\Anpa3\Ap,a 
npeACTaeneHbi b Taenni^e 2. 

□puMepbi 95-103 nonyMeHbi, b ochobhom, KaK 
onucaHO panee -s riprnviepe 80. ncnonbSOBaHneM 

COOTBeTCTByiOLl^MX HOAXOAJILUMX MCXOAHbie 

coeAHHeHUM m 2-nMpponMAHHO xnHonnH 

npeALUeCTBeHHMKOB, C Ct)M3MMeCKMMH 

xapaKiepvicTMKaMM m BbixoAais/iM 

npeACTaBneHHbiMM b Taenm^e 3. 

ripuMep 104. 7-Xnop-4-rMApoKCM-2-(2, 
5-AMrMApoKCMCt)eHMn)-1 , 2, 

5.1 0- TeTpariiAponMpiiAa3MHO[4,5-b]xi4HonMH-1 ,1 0 

-AMOH. 

CycneH3Mfl 

7-xnop-4-rMApoKCM-2-(2,5-AMMeTOKCM(})eHMn)-1.2. 
5, 1 0- TeTparMAPonMpMAa3MHo[4 ,5-b] 
XMHonuH-I.IO-AHOH (0,5618 r, 1,4 mM) 
cx^TaBJintoT KvineTb b 50 mh 48% 
6poMMCTOBOAopoAHoff KtiCJioTbi. (locne 
npM6jiM3MTenbHO 45 mmh cycnensnfl 
npespainaeTcfl b opaH>KeBbiM pacTBop. flocne 2 
MacoB HarpeaaHMJi npn TeMnepaiype Kunennfl, 
Bfl>KX aHanns noKasbiBaei, hto peaKL^nfl 
3aBepujMnacb. flocne oxna>KAeHMfl pacTBop fxaei 
ocaAOK, KOTopbiM yAanflKDT cjDMnbTpaL^nePi m 

npOMblBaK)T BOAOfi AO OTCyTCTBMfl KMCnOTHOM 

peaKL4MM npoMbiBHbix BOA. OTAe/ieHMfl TsepAbix 
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HacTi4i4. rioAKMCJieHiie kohl^. HCt AaeT 

pbl)KeBaTO-KOpMMHeBbl(^ OCaAOK, KOTOpbIM 

yAanflK)T ctDHJibTpaqneM. MoKpbiM isepAbiM 
npoAyKT pacTBopflKDT B MeTaHone n 
pacTBopmenb ynapuBajoT, nonyMa^ saAaHHbiCi 
npoAyKT (0,230 r, 44.3%) b bmab pbDKeBaio- 
KopuHHeBoro TBepAoro Bei^eciBa. 

AHanM3 Ann C17H11N3O5CI. 0.7 HBr: 
PaccMMTaHo: C, 47.55; H. 2.75; N. 9.78 
HaMABHo: C. 47.85; H, 3.85; N, 9.70 
XuMMMecKafl MOHMsaqufl: m+1: 372 
300 UVi\ npoTOH 9\UP (flMCO-dg/TOA-d): 
12.65 (br s, 1H, cnoco6H. k o6MeHy), 8.2 (d, 
1H, J=9.0 Tm). 8.12 (s, 1H). 7.47(d, J=9.0 
^^). 6.80 (d, 1H. J=6.0 Tm). 6.74(d, 1H). 
6.70 (s. 1H). 

ripuMep 105. 
7-Xjiop-4-rMApOKCM-2-(4-Kap6oKCMct)eHnn)-1,2,5, 
1 0-TeTparMAponMpMAa3MHO[4,5-b]XMHonMH-1 ,1 0-A 

MOH. 

CycneH3Mfl 

7-xnop-4-rMApoKCM-2-(4-L4MaHoct)eHMn)-1 ,2,5, 1 0- 
TeTparvv^ponMpMAa3MHo[4,5-bl 
XMHonMH-1,10-AMOHa (0,400 r, 1,04 mM) b 50 
Mil 1 H. KOH HarpeeaiOT npM leMnepaiype 
Kkinenun c o6paTHbiM xonoA^i/ibHMKOM 5 m, 
TeMeHne peaKi4MM KOHxponnpyK)! Bfl>KX. 
McxoAHa^ cycneH3Mfl MeAneHHo npeBpau^aeTcn 
B >KenTbiM pacTBop. KaK noKasbiBaer BA>{<X, 
noHHoe npeBpaineHne b HOBoe aeu^ecTBo 
sasepLuaeTCfl 3a 5 m. PacTBop oxna>KAaK)T ao 
0 °C M noAKucnfltOT KOH14. HCI. flpM noAKucnennn 
cpasy )Ke o6pa3yeTCfl ocaAOK, KOiopbiM yAanqjOT 
ct)kiJibTpai4kiei!i c OTCTaMBaHneM. >KejiTbiki 
cneKLUM^^cn ocaAOK npoMbieajOT bqaom m aaTSM 
cycneHAMpyK)T b 1:1 pacTBope 3TaH0/i: MBTaHon 
M pacTBopnTenb yAanfliOT b aaKyyiwie npn 50 °C. 
npoL^eAypy noBTopnioT ao tox nop, noKa >KejiTbif^ 
nopoLUOK He npeepaTMTcn b cbo6oahom 
nepecbinaKDU^MMCfl leepAbit^ npoAyKT (0,400 
r, 1 00%) , cooTBeicTBy K)iAM m saAaHHOMy 
coeAHHennio. 

Ananns Ana Ci8HioN305CI.2,7 HCI: 
PaccMMTaHo: C, 44.38; H. 2.87 N, 9.15 
HaMAeno: C. 44.83; H, 2.65. N, 8.71 
XuMMMGCKafl noHMsauiMfl: m+1: 384 
300 Mfq npoTOH fIMP (flMCO-de/TOA-d): 
13.04 (br s, 1H, cnoco6H. k o6MeHy), 12.20 
(br s, 1H, cnoco6H. k oOiweny), 8.1 (d, 1H, 
J=9.0 ^^), 8.08 (s, 1H), 8.03(d. 2H, J=9.0 
^^), 7.70 (d. 2H. J=9.0 Tm), 7.465(d, 1H). 

ripuMep 106. 
7-Xnop-4-rMAP0KCM-2-(4-rMAPoKCMc}DeHMn)-1,2,5, 
10-TeTparnAponnpMAa3HHo[4,5-b]xMHonMH-1.10-A 

MOH. 

K 50 MH pacTBOpa 5: 1 48% 
HBr:MeTaHcynbctDOKMcnoTa Ao6aBn?iK)T 7-xnop-4- 
rnApoKCn-2-(4-MeTOKCMc{)eHHJi)-1 ,2,5,1 0-TeiparnA 
po-nnpnAasMHO [4,5-b] xnHonnH-I.IO-AHOH 
(1,0328 r, 27,9 mM). DonyMeHHyK) cycneH3MK) 
HarpesaioT npn 110°C 3,5 m. Bfl>KX noKasbiaaei 
noiiHoe npeBpau^eHne b HOBoe coeAMHeHMe. 
CycneHSMio oxna>KAaK)T ao KOMHaTHoii 
TeMnepajypbi m c|3iinbTpyK)T Mepea BopoHKy 
EtoxHepa. >KenTbiM TBepAbiM npoAyKT 
npoMbiBaK)T 2x100 Mn nopi^iifiMki 
AMCTvinjiMpoBaHHovi BOAbi M saieM 2Q0 Mn 1:1 
pacTBopa TrO:AH3TMnoBbiCi act^Mp. SaieM 
npoAyKT npoMbieawT reKcanoM ao rex nop, noKa 
TBepAoe Beii^ecTBo He CTaHei cbo6oaho 
nepecbinatomnMCfl. FlepeA npoaeAenneM 
anajinaa aio Beu^ecTBO cyiiiaT 72 h Ha B03Ayxe. 
Ann aroM peaKL(MM npoL^eHiHbiM BbixoA ne 
sapemcTpM poaan . 
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AHanns flnn Ci7H9N304Cl2» 2.3 HBr: 
PaccHMTaHo: C. 35.43; H. 1.97; N. 7.29 
HaMAeHo: C. 35.40; H, 1.95; N, 6.85 
XuMMMecKafl MOHM3ai4Mfl: m+1: 390 
300 M^^ npoTOH mP (flMCO-de/IOA-d): 

8.08 (s, 1H), 7.49 (s. 1H), 7.30(d, 2N, 

J=8.73 TlO, 6.8(d. 2H. J=8.73). 
ripuMep 107. 

7-Xnop-4-rMflpoKCM-2-(4-Kap6oKcaMHflocf)eHMn)-1, 

2, 

5,10-TeTparMAponMpMfla3MHo[4,5-b]xMHonkiH-1,10 

-AMOH. 

B 50 Mn KpyrnoAOHHyK) Kon6y noweinaiOT 
7-xJiop-4-rMApoKcii-2-(4-L|MaHOc|)eHmi)- 
1 ,2,5,1 0-TeTparMAponMpMAa3MHo[4,5-b] 
XMHonMH-1,10-AHOH (0,2040 r, 0,558 mM). 3to 
BeinecTBo pacTBopflKJT B 6 Mn H 2SO4 m 

HarpeBaiOT ao 50°C. Tennbiii pacreop BbintiBaioT 
aaTGM B 10,0 r neA^HOM kpolukm, b pesyxibTaTe 
Hero o6pa3yeTCfl )KenTbi^ TBepAbi^ npoAyicr. 
TeepAbiM npoAyKT yAanjiioT m3 BOAHoro pacTBopa 

ct^MJlbTpaL^MGM C OTCOCOM M npOMblBaK)T 60 MH 

AMCTunnnpoBaHHoCi BOAbi li aareivi 30 mji 1 h. 
NaHCOa. FlonyMeHHyK) )KerjTyio naciy 
cycneHAnpyfOT b 1:1 3TaHon:MeTaHon m 
pacTBOpMTenb yAanwfOT b saKyyMe ao lex nop, 
noKa TBepAbiM npoAyia He ciaHeT cbo6oaho 
nepecbinaibCfl. flononHMTenbHaq npoMbiBKa 60 
Mfi MsiaHona m aareivi 200 mji TfO Aaei >KenTbiM 

TBepAbIM npOAyKT, KOTOpblM CBO60AHO 

nepecbinaeTCfl. floc/ie AononHMjenbHOM cytuKu 
Ha BOSAyxe nonynaioT saAaHHbii^ npoAyKT (0,187 
r, 87,7%) B Bi/iAe TBepAoro >KenToro Bei^ecTBa. 
AHa/iM3 Anfl C18H11N4O4CU 1,3 H2SO4: 
PaccMMTaHo: C, 42.37; H, 2.68; N. 10.98 
HaPifleHo; C. 42.75; H, 3.10; N. 10.61 
FAB: m+1 277.2, 257.1, 299.1, 383.1 
300 MfM npoTOH mP (flMCO-dg/TcDA-d): 
8.23 (s, 1H), 8.10 (s, 1H), 8.05(d, 2H. 
J=8.49Fu), 7.70 (d, 2H, J=8.49), 7.465 (d, 
J=8.49). 

□prnviep 108. 
7-Xnop-4-rMAPOKCM-2-(4-TeTpa3onc|5eHnn)-1 , 2, 
5.1 0-TeTparMAponMpMAa3MHO[4.5-b]xviHonMH-1 .1 0 

-AMOH. 

K 10 Mn NMP Ao6aBJiflK)T 

7-xnop-4-rMAPOKCM-2-(4 nMaHoct)eHmi)-1 ,2,5.1 0- 
TeTpamAponMpMAa3MHo[4 ,5-b]XMHonMH-1 , 1 O-amo 
H (0,5 r, 1,37 mM) m BnocneACTBHn 
TpnaTMnaMMH (0,206 r, 1,57 mM) h aanA naipny^ 
(0,534 r, 8,22 mM). Siy cycneHSHK) aneprnHHO 
nepeivieiiJMBaKDT n HarpeBaraj npn 170°C 6 H. K 
3T0My BpeMeHM Bfl>KX ahanna noKasbiBaei, hto 
peaKL|Mfl aasepujunacb. PacTBopy AafOT 
oxnaAMTbCJi, npkt 3tom HaHUHaei 
o6pa30BbiBaTbCfl ocdAOK. K oxjia>KAeHHOM 
cycneHSkin AoOaBn^ioT fxmiMnoBUvi 3^v\p ao 
npeKpau^eHMn Aa/ibHef^iiiero 06pa3OBaHMfl 
ocaAKa. TsepAbif^ npoAyxr yAanniOT 
<pv\nbjpa[\m\H c otcocom \a npoMbisaioT 
AM3TkinoBbiM 3c43Mpoivi, npespaL^eHkie TsepAoro 
Beu^ecTBa b cbo6oaho nepecbinaK)Li4MMC$i 
pbDKeBaTO-KopuHHeBbiM nopoLUOK. riopoiuoK 
cycneHAMpyiOT hotom b 100 mh 1 h. HCI aha 
yAaneHMfl M36biTKa aanAa Harpn;! m TpnaTunaMMH 
ri/iApoxnopnAa. TaepAbiM npoAyKT yAanjiK)T 
cfjHnbTpaqneM n npoMbiaaraT 1: 1 
MeiaHoniAMSTMnoBbiM scjjup pacTBopoM ao 
npeapau^eHUfl pbDKeBaTo-KopuMHeBoro TaepAoro 
npoAyKTa B CB060AH0 nepecbinaKDLUMMCfl 
nopoLucK. Docne AononnnTenbHOM cyiuKM na 
BoaAyxe aaperkicTpMpoBan aaAaHHbiM npoAyia 
(0,552 r, 99.1%). 

AnajiMS A^^ C18H11N4O4CU 2,4 I-I2O: 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



PaccHMTaho: C, 47.93; H, 3.30; N. 21.73 
HaCiAeHo: C. 47.36; H, 3.32; N. 10.57 
FAB: m+1 277.2. 257.1 

300 MFm npoTOH ^MP (flMCO-dg/TcDA-d); 
12.10 (br s, 1H, cnoco6H. k o6MeHy), 
8.19-8.12 (m, 4H), 8.065 (s, 1H), 7.85(d. 
3H, J=9.00 ^^). 

riprnviep 109. 7-X/iop-4-mApoKCM-2-(4-N, 
N-AMMeTMnKap6oKcaMM-A0 
ct)eHMn)-1.2.5.10-TeTparMAPonMpMAa3MHo[4,5-b]x 

MHOnMH-1,10- AHOH. 

B 20 Mn 6eaBOAHoro TfcD cycneHAnpyK)T 
7-xnop-4-rMApoKCM-2-(4- 

Kap6oKcncf)eHMn)-1 .2,5. 1 0-TeTparnAponupMAaaMH 
o[4,5-b] xnHonnH- 1,10-amoh (0,3436 r, 0,897 
mM) b aTMoccjDepe aaoTa. K 3tom cycneHann 
flo6aBnflKDT SOCI2 (0.13 Mn, 1,79 mM). CMecb 
HarpesafOT aaisM npM TeMnepaiype KuneHMJi c 
06paTHblM XOnOAMnbHMKOM OKono 60 mmh m 

Ao6aBnflK)T 1 Mn J[)MO. Do OKOhnaHMM 
Ao6aBneHiiq flMO cycneHanfl cpasy )Ke 
npeBpaii^aeTc^ b cBeTno->KenTbi^ pacTBop, 
KOTopbif^ Hepea 5 mmh onnTb npeepaL^aeTcn, b 
KOHeMHOM cMeje, B >KenTyK) cycneHaMK). TfO 
yAanniOT npM noHM)KeHHOM AaaneHMki m 
Ao6aBnflK)T 10 Mn flMO npM KOMHaTHOM 
TeMneparype. flonyMenHbiM TeMHO-opaH>KeBbiM 
pacTBop oxna)KAaK)T ao -IO^C. K aiOMy 
pacTBopy Ao6aBnflK)T At^sTunaMHH (0.27 Mn. 2,69 
mM). Cpaay >Ke nocne Ao6aBneHMfl AUSTunaMMHa 
o6pa3yeTCfi reMHO-KpacHbiM ocaAOK. Oiy 
cycneH3MK5 noAAep>KMBaK)T oxna>KAeHHOM bo 
BpeM5i MeAneHHoro Ao6aBneHMfl 50 Mn 1 h. HCI 
Hap^Ay c 50 Mn HacbiiAeHHoro NaCt, 
npuBOAnu^MX K o6pa30BaHMK> >KenToro ocaAKa. 
OcaAOK oTAenflK>T ctskinbTpai^neM m npoMbisaioT 
200 Mn BOAbi M BnocneACTBkiM 100 Mn 
AM3TMnoBoro 3c[3vipa. /lononHMTenbHan 
npoMbiBKa 4:1 A^3TiinoBbiii acfsMp: MeraHon 
npMBOAMT K CB060AH0 nepecbinaioLi^eMycfl 
TBepAOMy Beu^ecTBy. flocne AononHnrenbHOM 
cyuJKM Ha BoaAyxe nonynaioT aaAaHHbiCi npoAyKT 
(0,1485 r, 38,1%) b bmas >KenToro TBepAoro 
Beii^ecTBa. 

AHanns Anfl C22Hi9N404CU1,7 HCI: 
PaccMMTaHo: C. 52.75; H, 4.16; N, 11.18 
HaMAeHo: C, 52.63; H, 4.45; N, 10.85 
XuMMHecKafl MOHM3ai4Hfl: m+1: 439 
300 M^^ npoTOH HMP (flMCO-de/TcDA-d): 
12.90 (br s, 1H, cnoco6H. k o6MeHy), 12.08 
(br s, 1H, cnoco6H. k o6MeHy), 8.21 (s, 1H, 
J=9.00 r4), 8.1 1(s, 1H), 87.67 (d, 2H, 
J=9.00 r4), 7.48-7.46 (m, 3H. J=6.15), 
3.47-3.25 (br m, 4H), 1.15 (brs, 6H). 

ripuMep 110. 
7-Xnop-4-rMflpoKCM-2-(4-Kap6oKCHMeTnn4)eHMn)- 
1. 2. 

5,10-TeTparMAponMpMAa3MHo[4,5-b]xnHonMH-1,10 

-AMOH. 

K 50 Mn adconjoTHoro MeiaHona AoGasnfltoT 
7-xnop-4-rMApoKCM-2-(4- 

Kap6oKCMc})eHMn)-1 ,2,5,1 0-TeTparMAponMpMAa3MH 
o[4,5-b] XMHonMH-1,10-AMOH (0,30 r, 0,785 
mM). K 3TOM 6enoM cycneHauM Ao6aBnflK)T ABe 
Kannki KOHqehTpMpoBaHHOM H2SO4 m cycneHaMio 
ocTasnfliOT HarpeaaTbcn npn TeMnepaiype 

KMneHMn 0 06paTHblM XOnOAMnbHMKOM, 

KOHTponMpy^i peaKL^MK) BA>KX b TeneHMe 26 h. 
CycnenauM AaK)T oxnaAMTbcn ao KOMHarHOH 
TeMnepaiypbi, nocne nero cycneHamo 
pa36aBnflK)T AH3TMnoBbiM acJ^npoM (100 Mn), 
BbiabiBafl AononnmenbHoe oca>KAeHMe. OcaAOK 
yAanflJOT cJ^nnbipaqneM c otcocom m npoMbiBatOT 
50 Mn 7:1 At^3TMnoBbiM 3ct)Mp:MeTaHonoM. flocne 
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cyLUKM Ha B03flyxe nonynaioT 3aAaHHbi(i npoflyicr 

(0,327 r,100%) b BMfle 6enoro TBepfloro 

eeiMecTsa. 

AHanna f\n^ Ci9Hi2N305CU1,5 HCI: 
PaccHnraHo: C, 50.43; H. 3.01; N, 9.21 
HafifleHo: C. 50.91; H, 3.60; N, 9.36 
XuMMMecKafl mHmai\m: m+1: 398 
300 M^^ npoTOH mP (flMCO-de/TOA-d): 

8.15(d, 1H, J=9.00). 8.05 (d, 3H), 7.75 (d. 

2H. J=9.00 rui, 7.47 (d, 1H. J=9.00). 3.87 (s, 3H). 
□prnviep 111. 7-Xnop-4-rMflpoKCvi-2-(4, 

4-flMMeTMJl-2, 5-flMOKCO- 

OKca3onMflMH-nnn-3TMJi)-1 ,2,5,1 0-TeTparnflponup 

Mfla3MHO[4,5-b) XMHO-JIMH-1 ,10-AMOH. 

fnflpufl Haipufl, 60% 8 MMHepanbHOM Macne 
(150 Mr, 3,75 mM) npoMbieaiOT cyxmvi reKcanoM n 
cycneHflnpyjoT b flMMeTuncjDopMaMMfle (20 Mn). 
4,4-flMMeTnn-OKca3onMH-2,5-flMOH (580 Mr, 4,5 
mM) Ao6aBn^K)T nopqueM 3a 15 mmh npM 
KOMHSTHOM TCMnepaType. flonyMeHHyio cwecb 
nepeMGLUMBaK)! 15-20 mmh npn komhsthoPi 
TeMnepaiype. Ho OKOHHaHnn aioro BpeMeHii 
MCXOflHbiM 7-Xnop-4- 

niflpoKCM-2-{2-6poM3TMn)-1 .2,5, 1 0-TerparMflponM 

pMfla3HHO[4,5-b] XMHOnMH-1,10-flMOH flo6aBJlflK)T 

M peaKL^MOHHyio CMecb 6biCTpo HarpeBBK)! flo 150 
°C. riocne npM6nM3HTenbHO rpex MacoB npn 3tom 
Tewnepaiype, Harpes y6MpafOT m peaKquoHHyK) 

CMeCb BblJlMBaKDT B OXna>KfleHHyK) nbflOM 1 H. 

HCI (100 Mn). 3iy cMecb nepeMeuiMBaroT 
npM6nM3MTenbHO 5-10 mmh m c|DMnbTpyK)T c 
oTcocoM. (lonyHeHHbiii na cjDnnbTpe ocaflOK 

npOMblBaiOT BOflOM M flMSTHnOBblM 3C|DMpOM, 

aaiew cyiuaT b BaicyyMe, nonynayi saflaHHbiM 
npoAyKT B BMfle 6enoro TsepAoro BeuiecTBa (280 
Mr, 67%). 

ripuMep 112. 
7-Xnop-4-rMApoKCM-2-(2-MeTnn-2-rMflpoKCMnpo- 

□MOHaMMAO 

3TMn)-1 ,2,5, 1 0-TeTparMAPonMpMAa3HHO[4,5-b]XMH 
OJ1MH- 1,10-AMOH (9740-178-1). 
HcxoAHbiii 

7-xjiop-4-rMApoKCM-2-(4,4-AMMeTMn-2,5-AMOKco- 
OKca3onMAMHnMJi3TMn)-1 ,2.5,1 0-TerparnAponnpM 
Aa3MHo[4,5-b] XMHonnH- 1,10-amoh (400 Mr, 
0,95 mM) cycneHAMpytOT b boas (30 Mn) npM 
KOMHaiHOM TeMnepaiype. K cycneHSMM 
Ao6aBnyiioT 1 h. NaOH (2,0 Mn). 06pa3yeTCfl 
npoapaHHbiM paciBop, KoropbiM HarpesaioT npn 
50°C 2 M. Ho npoLiiecTBMH aioro BpeMeHu 
Ao6aBnflK)T 1,2h HCI (5 Mn). Cwecb 
nepeMBLUMBatoT eL^e 30 mmh npvi 50°C, saieM 
oxnajKAaioT ao KOMHaTHOM TeMnepaiypbi. BenbiM 
ocaAOK BbiAenflioT cjDMnbTpaL^neM m cymai, 
nonynafl yKasaHHoe b saronoBKe coeAHHeHne b 
BMAe 6enoro TBepAoro seLuecTBa (330 Mr, 89%). 

RpuMop 113. 
7-Xnop-4-rMApoKCM-2-(2-MeTMnTH03TMn)-1,2,5, 
1 0-TeTparMAponMpMAa3MHO[4,5-b]xMHonMH-1 ,1 0-A 

MOH. 

K cycneHSMM NaSCHa (230 Mr, 3,2 mM) b 
AMMeTnnc|DopMaMHAe (20 Mn) Ao6aBnnKDT aa 
oAHy nopi^MK) 

7-Xnop-4-rMApoKCM-2-(2-6poM3Ti4n)-1,2,5, 
1 0-TeTparMAPonMpMAa3MHo[4,5-b]xMHonMH-1 , 1 O-a 
MOM B BMAe cyxoro nopoLUKa. 3Ty cMecb 
HarpegaK)! ao cna6oro KMneHMn c o6paTHbiM 
xonoAMnbHMKOM npM6nM3MTenbHO b TeMOHMe 3 h. 
3aTeM HarpeB yAannK>T m peaKi^MOHnyK) CMecb 
BbinMBaK)T B oxna>KAeHHy»o nbAOM HCI (100 Mn) 
M nepeMeujMBaKDT oKono 1 h. RonyHeNHbiM 
ocaAOK OTAenflK)T BaKyyMHoti cf^nnbTpaLineM m 

npOMblBaiOT BOAOM M AI^3TMnOBbiM 34)MpOM, 

saTeM cyujaT b saicyyMe npM 50°C, nonyHan 330 
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Mr (91%) He coBceM 6enoro nopoiUKa. 
T.nn.=275-277°C; MC: 338(M+1). 

^MP: 2.11 (s, 3H). 2.79 (t, 2H. J=7,13), 
4.09 (t, 2H, J=7,08), 7.42 (dd, 1H. J=8.59, 
J2=1.6), 8.57 (d, 1H, J=1.77). 8.13 (d, 1H, 
J=8.64), 11.8 (brs, 1H), 12.64 (br s, 1H). 

flpMMep 114. 
7-Xnop-4-rHApoKCM-2-(2-MeTMncynb(tKDHMn3TMn)- 
1,2, 

5,10-TeTparMAponMpMAa3MHo[4,5-b]XMHonMH-1»10 

-AMOH. 

K pacTBopy 

7-xnop-4-rMApoKCM-2-(2-MeTMnTM03TMn)-1 ,2,5, 1 0 

TeTparMAponMpMAa3MHo[4,5-b]xnHonMH-1 ,1 0-AMO 
Ha (0,11 r, 0,33 mM) b Meranone (5 Mn) 
nepeMeujMBaeMOMy npn KOMHaiHOM 

TeMnepaiype, Ao6aBnflK)T okcoh, 
MOHonepcynbcjDaT coeAMHenne (250 Mr, 1,0 mM), 
pacTBopeHHoe b BOAe (1 Mn). HonyMeHHyK) 
CMecb nepeMeiuMBaioT npM KOMHainoM 
TeMnepaiype 17 m. flo6aBnflK)T BOAy (10 Mn) m 
peaKL^MOHHyio CMecb ctDMnbipyioi. CbipoM 
npoAyKi CHOBa nepeMemMsaK)! c boaom ao 
nonnoro yAaneHMn oKCHAaHia. <t>MnbipaLiMfl m 
BaKyyMHan cyiuKa Aatoi aHanMTMMecKM MMCibiM 
npoAyKT B BMAe 6enoro TsepAoro BeLAecisa. 
BbiAeneHO 95 Mr, 75%. 

npMMep 115, 
7-Xnop-4-rMApoKCM-2-(TMOc})eH-2-MnMeTMn)-1,2, 
5, 1 0-ieTparMAponMpMAa3MHo[4,5-b]xMHonMH-1 ,10 

-AMOH. 

K paciBopy 

2-(TM0c|)eH-2-MnMeTMn)-TpeT-6yTMnKap6a3aTa 
(1,0 r, 4,4 mM) m 2- 
nMpponaMMAO-3-Kap6oKCM-7-xnopxMHonMH-4-OHa 
(1,2 r, 3,6 mM) b leiparMApoctDypaHe (75 Mn), 
nepeMeiuMBaeMOMy npM KOMHaiHOM 
lewnepaiype, AoSaannK)! 
AMii3onponMnKap6oAMMMMA (0,84 Mn, 5,4 mM). 
3iy CMecb nepeMOLUMBaioi npM KOMHaiHOM 
TeMnepaiype 2,5 h, saieM (}}MnbipyK)i c oicocom 
BO BiopoM peaKL^MOHHbiM cocyA. K cf}Mnbipaiy 
(nepeMeujMBaeMOMy npM KOMHaiHOM 
TeMnepaiype) flo6aBnflK)i MeTaHcynbc|x)KMcnoiy 
(12 Mn, 185 mM). rionyMeHHbiM paciBop 
nepeMeiuMBaioT npM KOMHaiHOM leMnepaiype 1 7 
H. TCX ananMs k aioMy epeMeHM noKasbiBaei 
saBepiueHMe peaKi^MM. PeaKi^MOHHyK) CMecb 
BbinnBajoi B neA^nyro Bofly (200 Mn). Qiy 
cycneH3MK} nepeMeiunBaHDi OKono 15 mmh m 
c[3MnbTpyK)T CneKiuMMCJi ocaAOK nocne 

CtDMnbipOBaHMfl npOMblBafOT BOAOM M 

AMainnoBbiM sctDnpoM, saieM cyuiai b saKyyMe, 
nonynafl ananMiMMecKM HMCioe yKa3aHHoe 
coeAMHeHMG (1,1 r, 84%). 

(t)M3MMecKMe xapaiaepMCiMKM Ann npMMepOB 
111-144 npeAciBBneHbi b laSnMi^ax 4-8 nepeA 
c|x)pMynoM M3o6peieHMfl. 

AnKMn(C1-C6)aMMH0 coeAMHeHM$i nerKO 
pearMpyK>i c 6eH30MnxnopMAaMM, oGpasyn 
anKMn6eH3aMMA PQDs. HanpMMep, nonyneH 
R ^ B BMAe 2-3TMn6eH3aMMA npoMSBOflHoro, 
aKTMBHbiM B KaHeciBe rnML^MH pei^eniopHoro 
aHiaroHMcia. 

npMMep 145. ripMBeAeHHbie Aanee 
MnnjocTpMpoaaHHbie cfjapMaqesTMHecKMe 
A03MpoBaHHbie c|3opMbi, coAep>KaLAMe 
coeAMHeHMfl ctDopMynbi I Mnn ero 
ct)apMaL4eBiMMecKM npMeMneMyK) conb. A^Hbi a/ia 
npMMepa npMMenenM^ s lepaneBiMHecKMX m 
npoct)MnaKiMHecKMX qenqx nto6oro ms 
npeAbiAyii^MX npMMepos coeAMHeHMn (Aanee 
o6o3HaMeHHoro 3Aecb "coeAMHeHMe X"): 

(a) Ta6neTKa, Mr%: 
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Coefxmeme X - 50,0 

MaHHMTon, OapMaKonefl CLUA - 223.75 

HarpMj^ KpocKapMenosa - 6,0 

MaMCOBbiPf KpaxMan - 15,0 

rMflpoKCMnponMnMeTMni4ennK)/i03a (HPMC) 

OapMBKonef? CLUA - 2,25 

MamuM cTeapar - 3,0 

(b) Kancyna, Mr: 

CoeflMHeHne X - 10,0 

MaHHMTon, OapMaKonefl CUJA - 488,5 

HarpuM KpocKapMenoaa - 15,0 

MarHMM CTeapar - 1,5 

RpMBeAeHHbie Bbime cx)CTaBbi Moryr 6biTb 
nojiyneHbi o6bmHbiMM cnoco6aMM. xopoujo 
liSBecTHbiMki B ct9apMaL|eBTMMecKo(^ TexHviKe. 
Ta6jieTiai MoryT 6biTb noKpbiTbi 
3HTepoconfo6MnbHo(^ o6onoMKO(^ 
odii^enpMH^TbiMki cnoco6aMM, HanpMMep, 
o6onoMKa m3 qenmonoaw ai^eiaTctDTajiaTa. 

ripuMep 146. npuBeflGH cocTae, nopKop,9\[i\m 
fljifl napeHTeparibHoro npuweHeHUR, nonyHGHHbiPi 
c npuMGHeHneM coeflUHeHUfl npuMepa 2: 

riapeHTepanbHbiPi cocTas, Mr/MJi% 

CoeAMHeHne - 1 0,0 

MernyMMH - 1 9,5 

fleKCTpo3a, 6e3BOflHafl - 39,5 

CTepiijibHafl BOAa f\n9i m-heK^m, mji - ao 1 

PacTBOp roTOBfiT, ncnoribsyn o6bNHbie 
npneMbi, xopoLuo MSBecTHbie b o6nacTM 
cjsapMaqeBTMioi. 06bNH0 cocTaBbi SToro 
KJiacca coeAMHeHMP) m mx conef^, He 9Bns\\o\x\v\xcs\ 

ailklJIMpOBaHHblMM COeAMHeHMflMkl, MOryT 6blTb 

nonyMBHbi pacTBopeHneM aKTHBHoro coeAHHeHun 
B BOAHOM pacTBope MernyMkiHa 
(N-MBTunmioKaMMHa), coAep>KaLneM 

3KBMMOnflpHOe KOriMHeCTBO MJIM, ecfiM 

pacTBopoHne aaipyAHeHO, MO/iJipHbiM M36biTOK 
MernyMMHa OTHOcmenbHO coeAMHeHnyi. flpn 
MsroTOBneHMM cocTaeoB npeAnoHTmenbHbi conn 
xonnHB. flo6aBKH, laKne kbk AeKCTpoaa, Moryr 
6biTb Ao6aBneHbi f\n9\ noAAep>KaHMfl 
ocMoriflnbHOCTM cociaBa. BoAa p,n^ HH^beKi^MM 
flo6aBnfleTCfl A^ifl npHseAeHMfl pacTBopa k 
KOHeMHOMy oG-beMy. V\m )Ke kiHane, aMHHo 
ocHOBaHMfl, TaKMB KaK TpoMeTaMiiH vim 
L-aprMHMH, MoryT 6biTb McnonbsoBaHbt A^n 
pacTBopeHMfl aKTMBHoro coeAi^HeHkin. 

ripMMep 147. CocTaB roTOB^T KaK b npMMepe 
49, 3a MCKJiioHeHMeM, mto conb xonviHa 
coeAMHeHM^ X ncnojibsyiOT BMecTO coeAHHeHiin 
npuMepa 2. 

ripuMep 148. FoTOBHT cociaB. BKntoHaraii^MM 

5%-HblM BOAHbJM paCTBOp AeKCTp03bl, 

coAep>KaLAMfi 10 Mr/Mii com xonMHa coepyiHenm 
X. 

ripMBeAeHHbie sbiLue npuMepbi He ^Bn9\}oic9\ 
orpaHUMMBatomMMH, TaKMM o6pa30M, 

coeAMHeHMfi ct>opMyn I min 1' (nnn II, Mnn HI) 
M C0Aep>KaLJ4Me M3 ct^apMaL^eBTMHecKkie 
KOMno3ni4MH Moryi 6biTb ncnonbsoaaHbi p,n9\ 
/leneHMfl mjim npoc{5miaKTMKM npucTynoB v\m 
CBflsaHHbix c HkiMki 3a6oneBaHMi^. 

DpMBeAeHHbie Aanee cxeivibi ]a cj^opiy/iyjibi 
AaHbi AJin no^cHeHi^n, KaK nonynviTb coeAMHeHkin 
vi3o6peiem9\. Coe^y\HeH\^^, npMBeAeHHbie b 
npMMepax 5, 7, 9, 16, 18 m 20, OKasanktcb 
HeaKTHBHbiMM B In vitro riiML^MH pei^enTopHOM 

liCnblTaHMM B MaCTHOCTM, HCKXIIOHeHbl MS 

coeamenm ct)opMyjibi I mv\ III. 

OopMyna M3o6peTeHM5i: 

1. npOM3BOAHbie RMpMAaaHHOXMHOJIklHa 

ct^opMyjibi II 



z o 

R H ' 

OH 

TAe Z o6o3HaMaeT O; 

KOnbL^O A - opTOKOHAeHCHpOBaHHblM c|DeHMn 

KaK HesaMeu^eHHbivi, TaK vi saMeu^eHHbivi y 
oAHoro \Am HecKonbKvix KonbqeBbix aTOMOB 
yr/iepoAa paAHKanoM R^, rAe HesaBucMMO 
Bbi6paH M3 rpynnbi, BK/iwMaKDu^ePi ranoreH, NO2; 

npeACTasnfleT co6ofi -(CH2)nl-. rAe n = 
O, L o6o3HaHaeT M; M npeAcraBnaeT co6om 
cJaeHMJi MJiM ero 6eH3npoM3BOAHoe m ABJiJieTcfl 
KaK HeaaMeineHHbiM, tbk m saMeii^eHHbiM 1 mjim 2 
rpynnawiM, Bbi6paHHbiMM m3 0(Ci -C4)anKMna, 
OH, ranoreHa, NO2, (Ci-C3)nepc})TopanKMna, 
TeTpasonnna, (CrC4)anKMna, CO2R', 

20 CONR'R", -SOmR*. -OCF3, m = 0-2. mjim M 
npeACTaBJineT co6om hmpmamji, saMeiqeHMbiM 
0-(Ci-C4)ajiKMnoM, R' m R" HesaBMCMMO 
Bbi6paHbi M3 H. (Ci-C4)anKMJia, 

M ero clDapMaL^eBTMMecKM npMeMJieMbie cojim 

25 M layTOMepbi. 

2. CoeAMHSHMe cJ^opMyjibi II no n.1, 
npoflBfiflKJiuMe CBOMCTBa aHTaroHMCTa 
B036y>KAaK)Li^MX BMMHOKMCJioT myTaMBTa M 
acnapiara. 

3. CoeAMHeHMe no n.1 fxn9\ npuroTOBneHMq 
30 jieKapcTB A/ifl neneHMa MineMMMecKnx 

nopa)KeHMM ronoBHoro Moara. 

4. CoeAMHeHMe no n.1, rAe L Bbi6paH M3 
rpynnbi, BKnioHaK>L^eM 4>eHMJi, 4-MeTOKCM4>eHMJi, 
4-rMAPOKCMct>eHMji, 4-xJiop<t)eHMji, 
4-MeTMnct»eHMJi, 4-M3onponMJict3eHMn, HacfjTMJi, 

4-C|3T0p<t3eHMJl, 4-6pOMCt)eHMJl, 2-MeT0KCMCt)eHMn, 

2- rMApoKCMc})eHMn, 3-MeTOKCMc})eHMJi, 

3- rMApOKCMciDeHMJl, 4-TpMCt)TOpMeTOKCMCjDeHMJl, 

3- xnop-4-MeTOKCMc})eHMn , 5-MeTOKCM-3-n MpMAMn , 

4- S(0)mR' ctDGHun, rAe m = 0-2 m R' - mbimji; 
3-xnopc}DeHMn, 3-xnop-4-rMApoKCMct)eHMn, 
2-MeTMn-4-xnopc|DeHMn, 3-MeTMnct)eHMn, 

2- MeTMnct)eHMn, 3-cf)Topc|DeHMn, 

2 .4-AMct)Topct)eHMn , 3 , 5-TpM(t)TopMeTMnct)eHMJi , 

3- HMTpoct)eHMn, 2-(t)Topct)eHMn, 
2,4-AmvieTMnct)eHMn, 3-xnop-4-MeTMnct)eHMn, 

45 4-TpMCt)TopMeTMnct)eHMn, 4-MOACt)eHMn, 

3.4- AMMeTMJict)eHMn, 3,4-AMMeTOKCMC|)eHMJi, 
2-MeTMJi-4-MeTOKCMc})eHMn, 

2-MeTOKCM-4-6pOMC})eHMJl, 

2-MeTMn-4-rMAP0KCMct)eHMJi, 4-3TMjic|)eHMJi, 
2,3-AMMeTMji(J)eHMn, 3,4-AMrMAP0KCMct)eHMJi, 
^ 2,4-AMMeTOKCMct)eHMn, 2,4-AMxnopct)eHMn, 

4- HMTpoc})eHMn, 2 , 5-flMMeT0KCMCt)eH nn , 

2.5- flMMeTMncf}eHMr], 2,5-AMrMApoKcnct)eHMn, 
2,5-AMctDTopct)eHnn, 2-MeTMn-4-ct)Topct)eHMn, 
3,5-AMMeT0KCM(f)eHMn, 4-Kap6oKCMct)eHMJi, 
4-ct)opMaMMAOct3eHMn, 
4-(N,N-AM3TMn(t)opMaMMAO)cf)eHMn mjim 
4-TeTpa3onoc)DeHMn. 

5. CoeAMHeHMe no n.4, Bbi6paHHoe ms 
rpynnbi, BKnroMaioii^eM 

7-XJiop-4-rMApoKCM-2-(4-MeTOKCM'2-MeTMnc})e 
^ HMJi)-1 ,2,5,10-TeTparMAponMpMAa3MH[4,5-b]xMHOJi 
mh-I.IO-amoh; 

7-xnop-2-(4-xjiop-2-MeTMJicJ)eHMJi)-4-rMAPOKCM 
-1 ,2,5,1 0-TeTparMAponMpMAa3MH[4,5-b]xMHOJiMH-1 
,10-Amoh; 

7-xnop-2-(2,4-AMMeTMJic})eHMn)-4-rMApoKCM-1, 
2,5. 1 0-TeTparMAponMpMAa3MH[4,5-b]xMHOJiMH-1 ,1 0 
-Amoh; 
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7-xnop-2-(3,4-fliirMflpoKCM(})eHMn)-4-rMflpoKCM 
-1 ,2,5, 1 0-TeTpamAponMpMfla3MH[4,5-b]XMHOJiHH-1 
,10-amoh; 

7-xnop-2-{3,4-AMMeTOKCnct)eHMn)-4-rMflpoKcii- 
1 ,2,5,1 0-TeTparMflponMpMAa3MH[4,5-b]xMHonMH-1 . 
10-flMOH; n 

7,9-AVixnop-2-(2,4-AHMeTnnct)eHMn)-4-rMflpoKC 
M-1 ,2,5, 1 0-TeTparMflponMpMfla3MH[4,5-b]xMHonMH- 
1,10-Ai4OH vim I4X c|3apMaL4eBTimecKi^ 
npideMJieMbie cojim. 

6. CoGAMHeHMe no n.5, npeACTasjifliOLi^ee 
co6ofi 

7-xnop-4-rMAPOKCM-2-(4-MeTOKCii-2-MeTMJict)eHMn) 
-1 ,2,5,1 0-TeTparMAponMpMAa3MH[4,5-b]xMHOJiMH-1 
,10-AMOH MJiM ero c|3apMaL4eBTMHecKki 
npMeMneMyio conb. 

7. CoeAMHeHne no n.6, Bbi6paHHoe ms 
rpynnbi, BicnK3HaK)Li^eP) 

7-xnop-4-rMApoKCH-2-(4-MeTOKCM-2-MeTMnct)e 
HMn)-1,2,5,10-TeTparMAponMpMAa3HH[4,5-b]xMHon 
MH-1,10-AMOH, conb N-MeTMnmK)KaMMHa; 

7-xnop-4-rMApoKcn-2-(4-MeTOKCM-2-MeTMnct)e 
HMn)-1 ,2,5, 1 0-TeTparMAponMpMAa3MH[4.5-b]xMHon 
iiH-1,10-AMOH, HarpHeea^i conb 

M 

7-xnop-4-rMApoKCM-2-(4-MeTOKCM-2-MeTMnc})eHMn) 
-1 ,2,5, 1 0-TeTparMAponnpMAa3MH[4,5-b]xMHonnH-1 
,10-AnoH, xojiMHOBafl conb. 

8. CoeAMHeHne no n.7, npeACTaBnnioLi^ee 
co6oM HaTpMeByio conb 
7-xnop-4-rMApoKCM-2-(4-MeTOKCM-2-MeTMnc})eHMn) 
-1 ,2,5,1 0-TeTparMAponMpMAa3MH[4,5-b] 

XMHOnMH-1 ,1 0-AMOHa. 

9. CoeAMHeHne no n.4, Bbi6paHHoe us 
rpynnbi, BKnjoHaKDiAeM 

7-xnop-4-rMApoKCM-2-4)eHMn-1,2,5,10-TeTparM 
AponMpMAa3MH[4,5-b] xnHonMH-1 , 1 0-ahoh; 

7-xnop-4-rMApoKCM-2-(4-MeTOKCMCt)eHMn)-1,2,5 
,1 0-TeTparMAPonMpMAa3MH[4,5-b] 
XMHonnH-I.IO-AnoH; 

7-xnop-4-rMAPoKCH-2-(4-rnApOKCMCf)eHMn)-1,2, 
5, 1 0-TeTparMAPonMpMAa3MH[4 ,5-b]xnHonMH-1 , 1 0- 
AMOh; 

4-rMApoKCM-8-HMTpo-2-ct)eHMn-1 ,2,5,1 0-rerpar 
MAponMpMAa3MH[4,5-b] xnHonnH-l , 1 O-ahoh; 
7-xnop-4-rMAPoKCM-2-(4-xnopct)eHMn)-1 ,2,5,1 0 
^ -TeTparMAponMpiiAa3MH[4,5-b]xMHonMH-1 ,1 O-ai^oh 

C 7-xnop-4-rMAPOKCM-2-(4-MeTMnc})eHMn)-1 ,2,5, 1 

0-TeTparMAponMpMAa3MH[4 ,5-bJ 

XMHOnMH-1,10-AMOH; 

7-xnop-4-rMApoKCM-2-(4-M3onponMnct)eHMn)-1 , 
2,5,10-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1,10 
^ -AHoh; 

^ 7,9-AMxnop-4-rMApOKCn-2-c})eHnn-1 ,2,5,1 0-ier 

parMAponMpMAa3i/iH[4,5-b] xhhohmh-I ,10-ahoh; 

00 7-xnop-4-rMApoKcn-2-(1-Hact)TMn)-1 ,2,5,10-Te 
TparMAponMpnfla3MH[4,5-b] XMHonnH-l ,10-ahoh; 

01 7-xnop-2-(4-ct)Topct)eHMn)-4-rMApoKCM-1 ,2,5, 1 
0-TeTparnAponMpMAa3MH[4,5-b]xMHonMH-1 , 1 0-amo 
h; 

^ 2-(4-6poMc})eHMn)-7-xnop-4-rM ApoKCn- 1,2,5,10 

-TeTparMAponMpMAa3MH[4,5-b]xnHonMH-1 .1 0-amoh 

7-xnop-4-rMAPoKCM-2-(2-MeTOKCMCt)eHMn)- 1,2,5 
O , 1 0-TeTpaniAponMpMAa3MH[4,5-b] 

1^ XMHOnMH-1 , 1 0-AMOH ; 

- 7-xnop-4-rMApoKCM-2-(2-rMApoKcncJ)eHMn)-1,2, 
5, 1 0-TeTparMAponMpMAa3MH[4 ,5-b] 
XMHonnH-I.IO-AMOH; 

7-xnop-4-rMApoKCM-2-(3-MeTOKCMCt)eHMn)-1,2,5,10 
-TeTpamAponMpMAa3MH[4,5-b]xMHonnH-1 , 1 0-amoh 

7-xnop-4-rMApoKCM-2-(3-rMApoKCMct)eHMn)-1,2, 
5, 1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 ,1 0- 



A^oh; 

7-XnOp-4-rMAPOKCM-2-(4-TpMCt)TOpMeTOKCMCt)eH 

Mn)-1 ,2,5, 1 0-TeTparMAponnpnAa3MH[4,5-b]xMHonM 
h-1,10-ahoh; 

7-xnop-2-(3-xnop-4-MeTOKCnct)eHiin)-4-rMAPOK 
^ CM-1 ,2,5,10-TeTparnAPonMpMAa3MH[4,5-b]XMHonMH 
-1,10-amoh h 

7-xnop-4-rMAPoKCH-2-(2-MeTOKCMnMpMA-5-Mn)- 
1, 2,5.1 0-TeTparnAPonMpMAa3MH[4,5-b]XMHonMH-1, 

10-AMOH 

lini/i vix ctsapMaL^eBTMMecKM npMeivineMbie 
conn. 

10. CoeAMHeHMe no n.4, Bbi6paHHQe m 
rpynnbi, BKniOMaiOLMeM 

7-xnop-2-(2,4-AMxnopc})eHMn)-4-rMApoKcn-1,2, 
5, 1 0-TeTpan4AponMpMAa3MH[4,5-b]xMHonMH-1 , 1 0- 
15 Amoh; 

7-xnop-2-(3-xnop-4-rMApoKCMct)eHnn)-4-rMApo 
KCM-1 ,2,5, 1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonM 
h-1,10-amoh; 

7-xnop-4-rMApoKCM-2-(4-rMApoKCM-2-MeTMnct)e 
HMn)-1,2,5,10-TeTparMAponMpnAa3MH[4,5-b]XMHon 
20 MH- 1,1 0-amoh; 

7-xnop-2-(4-xnop-2-MeTnnc}DeHMn)-4rMApOKCM- 
1,2,5,10-TeTparnAponMpnAa3MH[4,5-b]xMHonMH-1, 
10-AMOH ; 

7 , 9-AMxnop-2-(2 ,4-AMMeTMnctDeH Mn )-4-rM ApoKC 
M-1 ,2.5,1 0-TeTpa^^tApo^MpnAa3MH[4,5-b]xMHonMH- 
1,10-amoh: o 

7-xnop-4-rMApoKCM-2-(2-MeTMnc})eHMn)-1 ,2,5, 1 
0-TeTparMAponMpMAa3MH[4,5-b] 
XMHOHMH- 1,10-amoh; 

7-xnop-2-(3,4-AMMeTMnc|DeHMn)-4-rMApoKCM-1 , ^ 
2,5,10-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1,10 ^ 
-AMOh; 

7-xnop-2-(2,4-AMMeTOKCMCt)eHMn)-4-rMApoKCM- lO 
1,2,5,1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 , 
10-amoh; W 

7-xnop-2-(2,5-AMMeTOKCMct)eHMn)-4-rMApoKCM- ^ 
j5 1,2,5.1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1, 

10-amoh; ^ 

7-xnop-2-(2,5-AMMeTMncf)eHMn)-4-rMApoKCM-1, 
2.5, 1 0-TeTparMAPonMpMAa3MH[4,5-b]xMHonMH-1 ,10 C 
-Amoh; 

7-xnop-2-(3-xnopct)eHMn)-4-rMApoKCM-1 ,2,5,1 0 
"fO -TeTparMAponMpMAa3MH[4,5-b] ^ 
XMHonMH- 1,1 0-amoh; 

7-xnop-4-rMApoKCM-2-(3-MeTMnct)eHMn)-1 ,2,5,1 Ui 
0-TeTparMAponMpMAa3MH[4,5-b] 
XMHonMH-1 ,1 0-amoh; 

7-xnop-4-rMApOKCM-2-(4-TMOMeTOKCM(})eHMn)-1 
,2,5,1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 ,1 
0-flMOH; 

7-xnop-2-(3-xnop-4-MeTMnctDeHMn)-4-rMApOKCM 
-1,2,5,10-TeTpaMAponMpMAa3MH[4,5-b]xMHonMH-1, 
10-amoh; 

7-xnop-2-(2,3-AMMeTMnct)eHMn)-4-rMApoKCM-1 , 
2,5, 1 0-TeTparMAPonMpMAa3MH[4.5-b]xMHonMH-1 ,1 0 

-amoh; 

7-xnop-2-(4-3TMnct)eHMn)-4-rMApoKCM-1 ,2.5. 1 0 
-TeTparMAponMpMAa3MH[4,5-b] 

XMHOnMH-1,10-AMOH; 

55 7-xnop-2-(4-ct)Top-2-MeTMnc|)eHMn)-4-rMApoKC 
M-1 ,2,5,1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonMH- 
1, 10-amoh; 

7-xnop-2-(3,5-AMMeTOKCMcl3eHMn)-4-rMApoKCM- 
1 ,2,5.1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 , 
10-amoh; 

60 7-xnop-4-rMApoKCM-2-(4-MOAct)eHMn)-1 ,2,5. 1 0- 
TeTparMAponMpMAa3MH[4.5-b]xMHonMH>1 , 1 O-amoh; 

7-xnop-2-(4-6poM-2-MeTOKCMct)eHM/i)-4-rMApoK 
CM-1.2,5.10-TeTparMAponMpMAa3MH[4,5-bJXMHonMH 
-1,10-amoh; 

7-xnop-2-(3-ct3Topct)eHMn)-4-rMAPOKCM-1 ,2,5, 1 
0-TeTparMAponMpMAa3MH[4 ,5-b] 
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XHHOnMH-1,10-flMOH; 

7-xnop-2-(2-c})Topct)eHMn)-4-rMApoKCM-1 ,2,5,1 
0- TeTparMAPonMpMfla3MH[4,5-b] 
xnHonnH-1,10-AMOH; 

7-xnop-2-(3,5-AMTpMCf)TopMeTMn<})eHnn)-4-rMfl 
poKCM-1 ,2,5,1 0-TeTparMAponMpMfla3MH[4,5-b]xMHO 

JlHH-1,10-flMOH; 

7-xnop-2-(2,4-flMcf)Topct)eHMn)-4-rMflpoKCM-1,2 
.5,10-TeTparMflponMpMfla3MH[4,5-b]XMHonMH-1,10- 
fluoH; 

7-xnop-2-(2,5-AMC})Topct)eHnn)-4-rMflpoKCM-1,2 
,5,1 0-TeTpariiflponMpMfla3MH[4,5-b]XMHOJiMH-1 ,10- 
fluoH; 

7-xnop-4-rMflpoKCM-2-(4-HMTpoc|)eHMn)-1 .2,5, 1 
0-TeTpan4flponMpMfla3MH[4 ,5-b] 
XMHoriMH-l ,10-amoh; 

7-xnop-4-rMflpoKCH-2-(4-TpMct)TopMeTMnct)eHM 
ji)-1 ,2,5, 1 0-TeTparMflponnpMfla3MH[4.5-b]xMHOJiMH 
-1,10-flnoH; 

7-x/iop-4-rMApoKCM-2-(3-HMTpocf)eHMn)-1,2,5.1 
0-TeTparMflponMpMAa3MH[4,5-b] 

XMHOnMH-1,10-AMOH; 

7-xnop-4-rMflpOKCM-2-(4-cyjibct)OHMnMeTMnc[)e 
HMn)-1 ,2,5. 1 0-TeTparMflponiipMfla3MH[4,5-b]XMHon 
mh-1,10-amoh; 

7-xnop-4-rMApoKCM-2-(2,5-AMrMflpoKCHC}DeHMn) 
-1, 2,5,1 0-TeTparMAponMpMAa3HH[4,5-b]xnHonnH-1 
,10-flMOH; 

7-xnop-4-rMAP0KCM-2-(4-Kap6oKCMct)eHMn)- 1 ,2 , 
5, 1 0-TeTparMAponMpMAa3MH[4,5-b]xMHonMH-1 . 1 0- 
AiiOH; 

7-xnop-4-rMApoKCM-2-(4-rMAPoKCMct)eHMn)-1,2, 
5, 1 0-TeTparMAponMpMAa3MH[4,5-b]XMHonMH-1 , 1 0- 
AHOh; 

7-xnop-4-rMAP0KCi/i-2-(4-Kap6oKcaMHA0c{)eHmi 
)-1, 2,5,1 0-TeTparMAponMpnfla3HH[4,5-b]xMHOJiMH- 
1,10-amoh; 

7-xnop-4-mApoKCM-2-(4-TeTpa3onc})eHMn)-1,2, 
5,1 0-TeTparMAPonMpMAa3MH[4,5-b]xMHOJiMH-1 , 1 0- 

AHOH M 

7-xnop-4-rMApoKCH-2-(4, N, 
N-AH3TMnKap6oKcaMMAOc}DeHnn)-1 ,2,5, 1 0-Terparn 
AponMpMAa3MH[4,5-b]xMHonMH-1,10-AMOH 

v\m cfjapMaL^eBTMHecKM npneM/ieMbie conn. 

11. CoeAMHeHMe no n.1, Bbi6paHHoe ms 
rpynnbi, etoiKiHaioLqeii 

7-xnop-2-(4-3TOKCM4)eHMn)-4-rMflpoKCM- 1 ,2,5, 
1 0-TeTparMAponMpMfla3MH[4,5-b] 
XMHonMH-1 ,1 0-amoh; 

7-xnop-4-rMflpoKCn-2-(2-M3onponMn(})eHMn)-1, 
2,5,10-TeTparMflponMpMAa3MH[4,5-b]xnHonMH-1,10 

-AMOH M 

7-xnop-4-rnApoKcn-2-(4-Kap6oKCMMeTMnc})eHH 
n)-1 ,2,5,1 0-TeTparMflponMpMAa3MH[4,5-b]XMHOJiMH 
-1,10-AHOH 

ero c^apis/iaqeBTMHecKM npneMJieivibie 

CO JIM. 

12. Cnoco6 nonyHeHMJi coeAHHeHna 
cj^opMynbi II no n.1, rAe M He osHaMaer cJ^eHun, 
3aMeLAeHHbiPi TeTpasonnnoM, nnn nupHAnn, 
saMeLi^eHHbifi 0(CrC4) anKMJioM, oinvmaioii\mc9\ 

TGM, MTO coeAMHeHMe C)30pMy/lbl V 

z o 



PAe Z n A yKa3aHbi b n. 1 ; 
Ar MMeeT le >Ke SHaMeHUfl, mto m M, Kpowe 
Bb!UjeyKa3aHHoro orpaHUMeHUfl, 

noABepratoT BsanMOAeMCTBMK) c 

^ ^"*^4ajiKMncynbct)OHOBOM KMcnoTbi e Kunflu^eM 
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MeTaHone. 

13. Cnoco6 no n.1 2, rAe coeAMHeHMe 
Bbi6paHo M3 rpynnbi, BKnJOMaioiAei^ 

7-xnop-4-mApoKCM-2-(4-MeTOKGM-2-MeTMnc|)e 
HMn)-1,2,5.10-TeTparnAPonMpMAa3MH[4,5-b]xMHon 
MH-1,10-AMOH Mnu conb N-MeTunrnfOKaMMHa; 

7-xnop-2-(4-xnop-2-MeTMnct)eHMn)-4-rMApoKCM 
-1,2,5.10-TeTparMAPonMpMAa3MH[4,5-b]XMHonMH-1 
,10-ahoh; 

7-xnop-2-(2,4-AMMeTMJict)eHMn)-4-rMAPOKCM-1. 
2,5, 1 0-TeTpamAPonMpMAa3MH[4,5-b]XMHonMH-1 ,1 0 
'A^oh; 

7-xnop-2-(3.4-AMrMAPoKCHCt)eHMn)-4-rMApoKCM 
-1 ,2,5, 1 0-TeTparMAponMpMAa3MH[4,5-b]XMHOJiMH-1 
,1 0-amoh; 

7-xnop-2-(3,4-AMMeTOKCHct)eHMn)-4-rMAPOKCM- 
1 ,2,5, 1 0-TeTparMAponMpnAa3MH[4,5-b]xMHonMH-1 , 
1 0-amoh; 

7,9-AMxnop-2-(2,4-AMMeTmi4)eHMn)-4-rMApoKC 
M-1 ,2.5, 1 0-TeTparMAPonMpMAa3MH[4.5-b]xMHonMH- 

1 , 1 0-AMOH 

MnM MX cjsapMaqeBTMHecKM npMeM/ieMbie 
conn. 

14. npoM3BOAHbie xMHOJiMHa cjDopMynbi XIX 

H 

:o K 
z 




MHM (})opMynbi XX 
z 




TAe Z o6o3HaMaeT O; 

KonbL^o A - opTOKOHAeHCMpoBaHHbiM cjDeHun 
KaK HesaMeu^eHHbiM, laK m saMeu^ennbiM y 
OAHoro MnM HecKonbKMX Konbqesbix aioMOS 
yrnepoAa paAMKanoM R"*, fab R"^ nesaBMCMMO 
Bbi6paH M3 rpynnw, OKJifOMaiomevi ranoren, NO2; 

npeACTasnfieT co6om -(CH2)nL. tab n = 
O, L o6o3HaHaeT M, M npeACTasnflej co6om 
cfjeHun MHM era 6eH3npoM3BOAHoe m nenflejcji 
KaK HesaMeii^eHHbiM, TaK m saMeineHHbiM 1 v\m 2 
rpynnawiM, Bbi6paHHbiMM M3, OH, ranorena, 

^. (Ci-C3)nepc|5TopanKMna, TeTpaaojiMna, 
(C i-C4)anKMna, C02R'. CONR'R". 'SO^R\ 
-OCF 3, m = 0-2, unM M npeACTaenflei co6om 
nMpMAMn, 3aMeineHHbiM 0-(Ci-C4)anKMnoM, R' 
M R" He3aBMCMM0 Bbi6paHbi M3 H, (Ci-C4)ajiKMna. 

15. OapMaL^eBTMMecKafl KOMnosML^M^ a^i^ 

JieHeHM^I MJIM npOCt>MnaKTMKM MUJeMMHeCKMX 

nopa>KeHMM rojiosHoro Mosra, coAep>KaL^an 
sct^ct^eKTMBHoe KOJiMHecTBO coeAMHeHM^ no n.1 M 
ct)apMaL4eBTMMecKM npneMneMbiM HocMrenb mhm 
pa36aBMTejib. 

16. Cnoco6 neneHMfl mjim npoctJunaKTHKn 
MLueMMHecKMX nopa>KeHMCi ronoBHoro M03ra 
nyieM saeAeHMfl ct5apMai4eBTMHecKM 
34)4)eKTi/iBHoro KonnMecTBa coeAMHeHMfl no n.1. 

17. OapwaqeBTMHecKafl KOMnosm^nfl f\n^ 

JieMeHM^ M npOCjDMnaiCTMKM MlUeMMHeCKMX 

nopa>KeHMM ronoBHoro Mosra, C0Aep>KaLi^afl 
3ct)c|3eKTMBHoe KOJiMHecTBO coeAMHeHM« no 
jiK)6oMy M3 nn.4-8 m c^pMai4eBTMMecKM 



CM 
O 



10 
00 

to 



-49- 



npvieMneMyio Ao6aBKy mjim pa36aBHTeJib. 
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MiueMMMecKMX nopa>KeHHM ronoBHoro Mosra 
nyTGM BBefleHMfl acfjcjDeKTMBHoro KonMHecTBa 
coGAMHeHMfl no nK)6oMy M3 nn.4-8. 
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